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Abstract 
In computer-mediated communication (CMC) users can purchase products, form 
romantic relationships, or seek emotional support and so on. These interactions can 
often occur between anonymous parties in one-off encounters. For instance, an eBay 
buyer may purchase a product from a seller, never to meet the seller again. In the past, 
research has focused on designing systems that will motivate members to act in a 
trustworthy manner as well as understanding the conditions that lead a member to 
violate another’s trust. Inevitably though, trust can break down; this previous research 
does not consider the reciprocal emotional responses that occur as a result. 
This thesis examines dyadic trust breakdowns that occur in online one-off, anonymous 
interactions. A first aim of this work is to understand the emotional responses of the 
offender and the victim of the trust breakdown. The view taken is that emotions involve 
a reciprocal exchange in which the offender’s emotion, e.g. guilt, can elicit a response 
from the victim, e.g. forgiveness. A second aim is driven by a reactive (as opposed to a 
passive) design philosophy. Emotion theories are used as a basis to design online 
mechanisms, which on a motivation level prompt the offender to repair the trust 
breakdown, while at the same time they stimulate the victim to accept the offender’s 
reparative gesture.  
In particular, this thesis describes: 
? An argument, based on the relevant review of psychology, that lower self-awareness 
fostered in certain online settings hinders an offender’s experience of shame, guilt or 
embarrassment; and as a result of this, the offender is motivated to perpetuate the 
offensive behaviour. 
? An experiment which substantiates these theoretical conclusions by providing a 
mechanism that activates self-conscious emotions and in turn motivates the reversal 
of offensive behaviour. 
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? An argument, based on a substantive review of the psychology literature, that 
forgiveness is a putative mechanism that repairs trust. 
? A formal framework for forgiveness which is used to construct an intelligent 
forgiveness intervention mechanism which informs the victim of reasons for 
forgiveness. 
? An experiment that hypothesised and showed that systems designed to stimulate 
forgiveness, such as the forgiveness intervention mechanism, can restore a victim’s 
trust in the offender. 
This work contributes to the advancement of CMC on a theoretical level as well as to 
the design of online systems. In the first instance, offensive behaviour is discussed 
against a solid theoretical background on self-conscious emotions as well as theories of 
CMC. This theory is then used to design mechanisms aiming to reverse users’ offensive 
strategies. In a second step, the need to repair a trust breakdown is formulated on the 
foundation of forgiveness theory. Prescriptions made by this theory are collectively used 
to build and evaluate a mechanism that facilitates forgiveness. By using theory as a 
foundation for designing proof of concepts, designers are provided with tangible 
solutions for reversing and repairing a trust breakdown.  
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Chapter 1  
Introduction  
According to a recent poll, more than half of American internet users have broadband 
connections (Pew Internet: Horrigan, 2007) while in Britain, broadband usage is on the 
rise with ten million users, three quarters of the total internet population (Johnson, 
2006). The availability of high-speed networks has transformed the internet into a 
platform for self-expression, information exchange, and commerce (Horrigan, 2007). In 
reality, these activities are the symptom of a wider phenomenon: what used to be the 
separate online self has become amalgamated into one’s offline and constantly 
networked self (Turkle, 2007). The social capacity, as well as the e-commerce services 
that now describe the online landscape, has forced the field of human-computer 
interaction (HCI) to widen its research agenda (Egger, 2003; Riegelsberger, 2005a; 
Boehner et al., 2007; Sundstrom et al., 2007; McCarthy et al., 2006). Ease-of-use was 
once regarded as the key criterion for establishing efficient online interactions that 
compel users to return. Currently, HCI researchers are designing for affective and social 
experiences that go beyond task-oriented views of HCI. For instance, a core aim in 
gaming is to submerge users into fun experiences (Mandryk and Atkins, 2007; Lazzaro, 
2007).  
A key candidate in this new direction of HCI is trust. Maintaining high levels of trust 
becomes vital, if not necessary, during risky interactions; in an anonymous environment 
which often supports one-off interactions, trust enables members to bypass their 
inhibitions. Take for example, a cancer patient who posts personal information on a 
forum asking similar others for support or a student who purchases discounted 
textbooks from an online vendor. In the first instance the risk involved may be 
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emotional while in the second example the risk becomes financial. Guidelines and 
heuristics have been established for increasing consumers’ trust in online vendors (e.g. 
Egger, 2003), as well as for allowing users to discriminate between trustworthy and 
untrustworthy users (e.g. Riegelsberger et al., 2005a). This past work contributes to a 
design discipline that offers prescriptions mainly targeted to prevent trust breakdowns. 
Despite these provisions, unavoidably, trust can break down. To exemplify this 
problem, consider the following incident reported by an eBay seller. 
“I have been a buyer and seller for the last three years. During that time, I 
have had over 800 successful transactions with many return customers. Up 
until now, I had two instances where there was a problem and the buyer 
contacted me both times… In both cases we were able to come away with 
both parties being satisfied because they took the time to communicate… 
Fast forward to today where I have gotten 2 neutrals in the last week both 
from fairly new buyers who have less than stellar (low 90%) feedback. 
Neither buyer made any attempt to contact me prior to feedback … (eBay) 
allows neutral/negative feedback to be posted without buyers giving the 
seller a chance to resolve the buyer’s concerns” (eBay forum comment) 
At the heart of this script is the unresolved disrupt for both victim and offender. To 
continue maintaining the social as well as economic value they foster, online systems 
should begin to take an additional reactive approach that repairs trust. This thesis adopts 
an emotional perspective that aims to repair disrupted interactions by examining the 
offender’s and victim’s reactions after trust breaks down.  
1.1 Research Problem 
Two research perspectives examine the topic of online trust breakdowns, albeit from 
different angles. CMC theorists focus on the cognitive, social and psychological 
dimensions (e.g. anonymity and identification, one-off and long lasting interactions, 
social identity and personal identity; see Walther and Parks, 2002) that encourage online 
members to engage in offensive behaviour. To give an example, low expectations of 
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further interacting with one’s online partner, in combination with conditions of 
anonymity, lead to negative interpersonal communication (Walther et al., 2001). This 
approach acknowledges that the behaviour of online members can be influenced 
because of an assortment of factors. This assumption includes the case of an individual 
who may be benevolent but was nonetheless negatively biased because of the 
environment. However, CMC theorists rarely adopt a reactive stance in regard to this 
issue. If behaviour is negatively impacted upon because of the environment’s 
characteristics, a solid theoretical grounding could equally inform the design of systems 
that motivate members to correct their behaviour after they have transgressed a norm.  
Researchers in the field of online trust examine how trust develops in face-to-face 
communication to then apply it to computer-mediated communication (CMC) (e.g. 
Corritore et al., 2003). Discussions can be focused on a trusted party’s personal qualities 
and incentives to respond in a trustworthy manner (Riegelsberger et al., 2005a). For 
example, a member may signal his/her trustworthiness by demonstrating integrity or 
high ability (Riegelsberger et al., 2005a), aspects which can be signalled through an 
unblemished reputation history (Resnick et al., 2000). Trust researchers are concerned 
with applying their theories to the design of online systems (e.g. reputation systems, 
social networking) with the aim to prevent offences from happening. Whereas 
discussions are usually centred on sustaining online trust, they rarely consider the 
requirement to repair trust when it breaks down. Thus, implicitly trust breakdowns in 
this context are regarded as intentional or irreversible. 
Consider the scenario of a user who inadvertently posted a misleading product 
description on eBay. Currently, the offence is reported and recorded; thus actions are 
taken that have practical repercussions to the offending member. Crucially, an offender, 
who is punished after unintentionally or accidentally transgressing a norm, is less likely 
to cooperate in the future (Kelln and Ellard, 1999). In the context of online auctions, an 
unfair treatment has been found to deter the offender from further participating 
(Khopkar at al., 2005). The foci of interest of CMC theories and views on trust fail to 
effectively address the previous scenario by precluding the affective aspects that become 
important when trust breaks down. In neglecting the possible role of emotions, 
important opportunities for reversing and repairing an offence are overlooked.  
20
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The previous point is better conceptualised if one considers how an offence is 
expressed, communicated and resolved in face-to-face communication. A member who 
is aware of his/her offensive actions will commonly experience self-conscious 
emotions, i.e. shame, guilt or embarrassment (Tracy and Robins, 2004; Beer et al., 
2006). These emotions are communicated to the victim of the offence by one of two 
ways. The offender may acknowledge his/her regret implicitly by giving off non-verbal 
expressions, e.g. blush (Keltner, 1995). The offender may also explicitly apologise or 
offer to reverse the offensive action (Tangney, 1995; Buss, 1980). Thus, self-conscious 
emotions function as regulation mechanisms that prompt the offender to repair the 
damage by accordingly changing his/her strategies (Lewis, 2003). The offender’s 
responses are in turn perceived by the victim and create a basis for a possible 
forgiveness decision (Castelfranchi and Poggi, 1990; Keltner, 1995). Therefore, signals 
given off or deliberately sent by the offender also serve as resolution mechanisms that 
may work to repair the offence. Emotions involve a reciprocal exchange in which the 
offender’s (sender) emotion elicits a response from the victim (receiver) (Parkinson, in 
press).  
This thesis applies this particular view of emotion to online communication. At present, 
when trust breaks down, the offender is often made aware of his/her actions by a token 
of punishment such as a low reputation rating, a warning from a human moderator or 
expulsion from the online space. In addition to these existing provisions, this thesis 
establishes early mechanisms that may inform a member of his/her offensive action 
without introducing a deterrent form of punishment. The approach taken here is to 
evoke self-conscious emotions. Self-conscious emotions may motivate the offending 
party to reverse the trust breakdown in the short term. Self-conscious emotions may also 
supplant systems of penalty by forcing the offender to internalise the norm, thus 
possibly preventing him/her from repeating the offence in the future.  
Further, the one-off nature of many online interactions does not allow members to 
develop high levels of trust in each other. Therefore, when trust breaks down, even 
though the offender may be benevolent and infrequent, the victim’s low trust threshold 
in the offender may encourage negative attributions. To be more specific, the 
impoverished online channel deprives users from a “pre-reflective” mode of emotion, as 
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are spontaneous facial expressions. As a consequence, online members are forced to 
articulate emotions (Parkinson, in press). During breakdowns of trust, articulated 
emotions may be judged as contrived; whereas an apology can be strategically 
manipulated, an offender’s spontaneous emotional expression, e.g. blush, becomes a 
genuine signal of sincerity. Because of this inherent constraint of the online channel, in 
a second step, this thesis develops a system that enables a forgiveness intervention. The 
aim of this is to alleviate the victim’s possibly negative responses towards the offender, 
thus allowing the victim to align to the offender’s emotions (Parkinson, in press), in 
order to complete the cycle of repair.  
In summary, as figure 1.1 illustrates, a conceptual space is drawn with passive and 
active mechanisms on one axis and intentional/frequent and unintentional/infrequent 
offences on the other axis. Active mechanisms such as reputation systems, human 
moderators and legal policies address intentional and/or frequent offences. Conversely, 
it is argued that passive mechanisms such as those developed in this thesis should aim to 
resolve unintentional and/or infrequent offences. 
 
Figure 1.1: The spectrum of online behaviour regulation mechanisms 
Finally, a further, economic argument can be made in favour of supporting passive 
mechanisms of this kind. Alongside the social significance they bring to their 
participants, at an operational level, social systems foster an economic value for their 
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stakeholders. As an example, after three years of operation, the social networking site 
Facebook was valued at ten billion dollars (Clark and Williams, 2007).  The occurrence 
and perpetuation of offences can put at risk these financial benefits by introducing rising 
maintenance costs. Approaches, such as the one proposed here, that enable the 
community to self-regulate without the need for human intervention, relieve the 
community holders from maintenance costs and thus become viable sources of revenue. 
In falling short of this requirement, several online communities have been forced to shut 
down (e.g. Los Angeles wikitorial; cited in Wise et al., 2006).   
With this real world sensibility in mind, theory is used as a basis for designing proof of 
concepts that can be ultimately integrated in social systems. Offensive behaviour is 
discussed against a solid theoretical background on self-conscious emotions as well as 
theories of CMC. This theory is subsequently used to design mechanisms aiming to 
reverse users’ offensive strategies. In a second step, the need to repair a trust breakdown 
is formulated on the foundation of forgiveness theory. Prescriptions made by this theory 
are collectively used to build and evaluate a mechanism that facilitates forgiveness.  
1.2 Scope 
This thesis focuses on trust breakdowns unfolding during dyadic computer-mediated 
interactions. The trust game (Camerer, 2003) is used to forge a trust exchange between 
two members which may result in a trust breakdown involving an offender and a victim 
(see Section 1.3 for an overview). Within this experimental framework, a first 
experiment investigates the role of self-conscious emotions in encouraging or 
discouraging the offender to violate the victim’s trust. A second experiment investigates 
the role of forgiveness in restoring the victim’s trust in the offender.  
Although, in this thesis an offence is regarded as a trust breakdown, other theoretical 
perspectives that are surveyed in our review do not necessarily define an offence as a 
violation of trust (e.g. Postmes et al., 2001; Kiesler et al., 1984, Walther et al., 2001). 
Therefore, the terms “negative behaviour”, “deviant behaviour”, “norm transgression”, 
“offence” and “anti-normative behaviour” will be used interchangeably to generally 
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refer to an action that violates culturally agreed norms. For instance, in collaborative 
work the implicit norm is to work together towards a common goal, whereas in e-
commerce once the seller is compensated, s/he is expected to ship the purchased item. 
In both instances, members are usually expected to complete the interaction under 
conditions of courtesy.  
1.3 Experimental paradigm 
In the past, researchers have experimentally examined online behaviour in two ways. 
One approach is to subject participants to conditions that emulate the online setting in 
question. For example, when investigating collaboration, remote teams of students can 
be asked to work jointly on a project (e.g. Walther et al., 2001; Rogers and Lea, 2005). 
Another approach is to select a paradigm that carefully captures the dynamics of 
collaboration. Postmes et al. (2001) asked participants to jointly work on a generic 
problem solving task. The approach taken in this work belongs to the latter category.  
This thesis uses the trust game which is a particular kind of social dilemma originating 
from the field of behavioural economics (Camerer, 2003). This game has been proposed 
as appropriate for modelling trust in CMC (Riegelsberger et al., 2003); the dyadic 
communication it establishes also provides a solid test-bed for investigating trust 
breakdowns.   
The following Section introduces the concept of a social dilemma and how it can be 
modelled with games. The previous use of games in CMC is discussed and the choice of 
the trust game is justified. 
1.3.1 What is a social dilemma? 
A social dilemma is a situation that forces an individual to make a decision which 
benefits himself but at the same time is detrimental to the collective (Kollock, 1998). If 
all fishermen exceeded the enforced fishing quota, the resource would soon be depleted. 
In online auctions, if all sellers received payments but then withheld the goods, the 
online service would be forced to shut down. Analytic game theory offers predictive 
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models of peoples’ strategic choices. These models assume that actors are always driven 
by rational motives to maximise their self-interest. Behavioural game theory extends 
this view by determining what people actually do in real experimental settings. It 
relaxes the assumptions of rationality by considering the influence of social and 
affective variables on behaviour e.g. emotions or reciprocity (Camerer, 2003). Motives 
of self-interest can be thus considered as endogenous payoffs while other affective, 
social, or cognitive factors that also influence behaviour can be considered as exogenous 
payoffs (Riegelsberger et al., 2003).  
The payoffs and incentives of a given game are designed to model specific real life 
social dilemmas. For example, in an ultimatum game one player is assigned to the role 
of the Proposer while the other is the Responder. The Proposer is given a set amount of 
money which he has to split with the Responder. If the Responder agrees to the 
proposal, the split is made and both players benefit. This kind of game can be used to 
model bargaining behaviour (Camerer, 2003). Prisoners’ dilemma games are 
synchronous games where a player’s payoffs are highest when both players cooperate, 
followed by one’s co-player cooperating while one defects and with the lowest payoff 
when both players defect. Players usually anticipate a defection from their co-player, 
leading them to both defect and thus to incur the lowest possible gain. The prisoner’s 
dilemma game has been extrapolated to a number of real world problems; as an 
example, if two countries agree to cease the production of arms, both face the possibility 
of the other’s defection, thus prompting them to continue producing weapons.   
1.3.2 Social dilemmas in CMC 
Such games, originating from behavioural economics, have been used in the field of 
CMC. These experiments are usually motivated by questions regarding trust while they 
predominantly use the prisoner’s dilemma game. Table 1.1 summarises these relevant 
previous studies and their key findings. 
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 Description/Treatments Dependent variables Key findings 
Jensen et 
al., 2000 
? Dyadic cooperation task 
? The game lasted 96 
rounds 
? Independent variables 
were manipulated 
throughout the game; 
participants could 
communicate at any time 
 
? Treatments: participants 
communicated by audio, 
text-to-speech, text chat, 
no communication 
? Cooperation was 
measured by group 
payoffs 
? Trustworthiness, 
likeability and 
intelligence 
perceptions of 
one’s co-player 
were measured 
with self-reports  
? Trustworthiness and likability 
were higher when users 
communicated with their co-
player by audio, text-chat and 
text-to-speech 
? Cooperation was highest in the 
audio and text-to-speech 
treatments 
? Cooperation was lowest in the text 
chat and no-communication 
treatments 
Davis et 
al., 2002 
? Dyadic cooperation task 
? Windup world storyline 
was mapped to the 
prisoner’s dilemma game  
 
? Treatments: participants 
communicated using 
chatting either with a 
profile or no profile or 
communicated via text-to 
speech audio 
? Cooperation was 
measured by 
number of 
defections and 
number of 
promises broken 
? Text-to-speech audio yielded the 
highest cooperation when 
compared to the profile/text chat 
and no profile/text chat treatments
Zheng et 
al., 2002 
? Dyadic cooperation task 
? Independent variables 
were manipulated before 
the game began 
? Participants 
communicated by text 
chat every five rounds for 
a total of thirty rounds 
? Day trader storyline was 
used 
 
? Treatments:  participants 
communicated by face-to-
face, social chat, 
photograph, personal 
information sheet, no 
communication 
? Cooperation was 
measured by group 
payoffs 
? Trust perceptions 
of co-player were 
measured with self-
reports 
? Cooperation was highest in the 
face-to-face treatment followed 
by social chat and photograph 
? Cooperation was lowest when 
participants viewed a personal 
information sheet or had no prior 
communication  
Bos et al.,  
2002 
? Triadic cooperation task 
? Independent variables 
were manipulated every 
five rounds of the game 
during which participants 
convened by one of four 
communication channels 
? Thirty rounds were played 
? Day trader storyline was 
used 
 
? Treatments: participants 
? Cooperation was 
measured by group 
payoffs 
? Trust perceptions 
of co-players were 
measured with self-
reports 
? Cooperation in video and audio 
took more rounds to achieve than 
face-to-face (delayed trust); 
compared to text chat, eventually 
cooperation levels in audio and 
video conditions reached the same 
high levels as face-to-face 
? Cooperation in video and audio 
was more vulnerable to defections 
than face-to-face  (fragile trust) 
? There were no differences in 
cooperation or trust between the 
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communicated by audio, 
video, text chat, face-to-
face 
audio and video treatments 
? Higher self-reports of trust were 
correlated with  higher 
cooperation 
Nguyen 
and 
Canny, 
2007 
? Cooperation task 
involving groups of two 
to three participants 
? Thirty rounds were played
? Independent variables 
were manipulated 
throughout the game; 
participants could 
communicate at any time  
? Day trader storyline was 
used 
 
? Treatments: participants 
communicated face-to-
face, non-directional 
video, directional video  
? Cooperation was 
measured by group 
payoffs 
? Trust perceptions 
of co-players were 
measured with self-
reports  
? Cooperation was highest in face-
to-face and directional video 
compared to non-directional 
video 
? Fragile trust was lowest in face-
to-face and directional video 
compared to non-directional 
video 
? Self-reports on trust were highest 
in face-to-face and directional 
video compared to non-
directional video 
? Higher self-reports of trust were 
correlated with  higher 
cooperation  
Table 1.1: CMC studies using the prisoner’s dilemma 
As table 1.1 demonstrates, this previous work focuses on which particular attributes of 
the communication channel impact on trust. While remote parties are negotiating a high 
risk decision, video and audio has the ability to increase trust as opposed to 
communicating through text chatting (Bos et al., 2002). This is the case even when 
paralinguistic cues are removed from the audio (Jensen et al., 2000; Davis et al., 2002). 
However, higher trust levels reached due to richer media are not identical to trust 
developed face-to-face: trust building takes longer and is more fragile to breakdowns 
when communicating via rich media (Bos et al., 2002). In video communication, the 
presence of attentive cues such as directional gaze as opposed to non-directional gaze 
can lead to trust levels that are similar to the equivalent face-to-face interaction (Nguyen 
and Canny, 2007). Further, trust can improve when social activities are introduced such 
as when the interactants engage in social chatting prior to the session or when 
participants view each others’ photograph throughout the interaction (Zheng et al., 
2002). Put together, these results provide useful prescriptions for choosing technologies 
for remote collaborative work. They also reaffirm the fragile nature of online trust 
which must be taken into consideration when designing social systems. However, this 
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collective work can be questioned, firstly in relation to the experimental design chosen 
and secondly in regards to the methodological paradigm used.  
As concerns the experimental design, trust and cooperation were always the dependent 
variables. For example, in Zheng et al. (2002), participants’ levels of trust and 
cooperation were high when they chatted beforehand as well as when they viewed each 
others’ photographs throughout the session. While social chatting with another student 
may have primed a social identity and norms of collaboration, an identifying 
photograph may have increased accountability and fear of sanction. Previous work has 
shown that these two distinct psychological mechanisms can have different implications 
for online communication: social identity can also elevate levels of attraction and 
affiliation with the group (Rogers and Lea, 2005) whereas accountability due to 
identification can dampen interpersonal bonding (Walther and Parks, 2002; Joinson, 
2001). By failing to position this work within previous CMC research, these studies do 
not reveal how the independent variables led to increased trust as well as how they 
impacted on other equally important properties of interpersonal communication e.g. 
attraction, belongingness to the group. 
A second limitation is raised about the suitability of the prisoner’s dilemma game for 
computer-mediated experiments. In Zheng et al. (2002), Bos et al. (2002), Nguyen and 
Canny (2007), higher self-reports on trust were repeatedly correlated with higher 
cooperation rates. Nguyen and Canny (2007) interpret this result as evidence favouring 
the prisoner’s dilemma as a platform for researching online trust. By contrast, 
Riegelsberger et al. (2003) offer significant grounds against using this methodology. 
They argue that a prisoner’s dilemma game models a synchronous interaction in which 
a player has to calculate his/her own move as well as anticipate the action of his/her co-
player. This type of confrontation introduces strategic uncertainty as the member 
becomes both the trusting party (trustor) and the trusted party (trustee) at the same time. 
In reality, CMC interactions are asymmetric and asynchronous with two parties 
involved, the trustor (first mover) and the trustee (second mover). Asymmetry exists as 
the trustor only assumes risk in anticipation of an asynchronous fulfilment from the 
trustee. This relationship can be delineated in two sequential moves. The trustor makes 
the first move on the basis of the trustee’s perceived trustworthiness. By doing so, the 
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trustor assumes a certain degree of risk over an uncertain outcome. The trustee, the 
second mover, may either fulfil or violate the first mover’s trust.  
This high level definition lends itself to a variety of online interactions each of which 
may pose different types of risk. For instance, a member of an online emotional support 
forum who posts private information expects empathy in return. In online auctioning, a 
buyer sends the money in anticipation of the goods. This definition of trust 
(Riegelsberger et al., 2005a) is more effectively captured and modelled with the trust 
game (Riegelsberger et al., 2003) as opposed to the prisoner’s dilemma game. 
Therefore, though Nguyen and Canny (2007) reasonably assert that the prisoner’s 
dilemma game measures trust, this type of game does not generalise to the majority of 
computer-mediated interactions. The present argument is also evident in the storylines 
provided in these previous experiments which are far from relevant to the dynamics of 
real world mediated interactions.  
Thus, though the work described in this thesis is not limited to questions of trust, we use 
the trust game as a platform for the design of our experiments. In particular, the role of 
self-conscious emotions upon an offence is researched by focusing on second movers 
(trustees) who violate the first mover’s trust (see Chapter 4). The victim’s reactions 
towards an unintentional or occasional offender are considered by examining first 
movers’ (trustors) reactions towards such an offender (see Chapter 7). Table 1.2 
summarises these two experiments. 
 Description Treatments Dependent variables 
Chapter 4 
examines second 
movers’ 
reactions after 
performing an 
offence 
? Dyadic 
cooperation 
task 
? Two rounds 
were played 
Participants were either 
anonymous or they were given 
one of three self-awareness 
treatments (self-representative 
avatar, emotional avatar, 
evaluative text) 
? Cooperation was measured 
by payoffs 
? Self-conscious emotions were 
measured by self-reports 
? Apology was measured by 
self-reports  
Chapter 7 
examines first 
movers’ 
reactions 
towards the 
offender 
? Dyadic 
cooperation 
task 
? Six rounds 
were played 
Participants viewed three different 
feedback systems (reputation, 
apology, forgiveness intervention) 
demonstrating their 
communication partner’s prior 
benevolence  
? Trust was  measured by the 
trust move and by the 
reputation score given to 
one’s communication partner 
? Forgiveness was measured by 
self-reports 
Table 1.2: Summary of trust games performed in this thesis 
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1.4 Thesis outline 
So far, this Chapter outlined the two topics to be covered in this thesis, as well as the 
experimental paradigm which is used to pursue this work.  This thesis is organised in a 
total of eight Chapters.  
 
Figure 1.2: Thesis outline 
The role of self-conscious emotions in regulating online behaviour is examined in the 
Chapters 2, 3 and 4: 
? Chapter 2 argues that low self-awareness in some online environments shields an 
offender from experiencing self-conscious emotions, thus also encumbering two 
reparative functions of these emotions. These are willingness to apologise and to 
reverse one’s offensive actions. These new hypotheses are formulated against 
existing theoretical understandings of the field. 
? Chapter 3 reviews commonly used manipulations of self-awareness. This existing 
knowledge is used to design three novel mechanisms for increasing self-awareness in 
CMC. The three self-awareness mechanisms designed are an avatar that reflects its 
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user’s characteristics, an emotional avatar that displays discomfort when his/her 
owner transgresses a norm and a text mechanism that brings into question the 
offender’s actions.  
? Chapter 4, by using the three self-awareness manipulations designed in Chapter 3, 
investigates whether heightened self-awareness online may activate self-conscious 
emotions after an offence and in turn encourage reparative processes.  Participants 
are subjected to a control treatment or to one of three high self-awareness treatments, 
based on the self-awareness manipulations created in Chapter 3. The dependent 
variables are the offender’s reports of self-conscious emotions, gestures to apologise 
and corrective actions. The experimental paradigm used for testing these predictions 
is the trust game. 
The role of forgiveness in repairing online trust breakdowns is examined in Chapters 5, 
6 and 7: 
? Chapter 5 focuses on reputation systems as one of the prevailing mechanisms used 
to sustain trust in one-off online interactions. It is argued that reputation systems are 
not able to repair trust, when repair is appropriate, such as when a benevolent 
member of the community, transgresses a norm, unintentionally, or occasionally, and 
is experiencing regret over his/her actions. Forgiveness is proposed as a possible 
remediation tool. Specifically, to address this problem we propose to extend a 
reputation system to include an intelligent intervention of forgiveness.  
? Chapter 6 uses theory of forgiveness developed in Chapter 5 to build a forgiveness 
decision maker with the use of fuzzy inference systems (FIS). The FIS and the fuzzy 
rules used by the decision maker to make its forgiveness inference are discussed. To 
demonstrate the feasibility of this approach, a demonstrative example is developed: 
we outline how the decision maker that makes the forgiveness intervention possible 
can be applied in a reputation system embedded in an e-learning setting.  
? Chapter 7 compares the proactive forgiveness intervention proposed in Chapter 5 
and developed in Chapter 6 against two existing real world solutions. Specifically, 
the three systems compared are: (1) a reputation system, (2) a reputation system with 
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a built-in apology forum that may display the offender’s apology to the victim and 
(3) a reputation system with a built-in apology forum that also includes the 
forgiveness intervention. The question we want to answer is whether the victim’s 
decrease in trust towards an unintentional and occasional offender can be repaired by 
the forgiveness intervention. The dependent variables used to measure repair are the 
victim’s trust, forgiveness and negative emotions towards the offender. The 
experimental paradigm for testing these hypotheses is the trust game.  
Chapter 8 summarises conclusions derived from this work and the future research that 
can follow, in particular regarding avatars and self-perception as well as the 
communication of emotion in CMC. 
1.5 Statement of contribution 
The first part of this thesis explores the possibility that emotions encourage or 
discourage anti-normative behaviour. During this investigation, three contributions are 
made: 
? Theoretical contribution. A new perspective based on self-conscious emotions is 
taken to explain why an offender violates the victim’s trust. The main argument 
made is that some online systems inhibit self-awareness, a state required for an 
offender to experience self-conscious emotions. Because of this, online offenders 
will be less likely to regulate or repair their behaviour.  
? Design contribution. Instead of manipulating self-awareness in the restricted setting 
of the lab, three interface mechanisms are designed for increasing self-awareness in 
computer-mediated communication. Some of these mechanisms already operate in 
existing online systems (e.g. avatars). Thus, the results of this work lend themselves 
to real world applications.  
? Empirical contribution. It is empirically shown that one of the three self-awareness 
mechanisms can induce self-conscious emotions and in consequence encourage 
offenders to repair the offence in the short term and to reverse their offensive 
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behaviour in future interactions. This result proposes avenues for improving social 
system design. Additionally, it extends current understandings on online behaviour 
by demonstrating that the absence of self-conscious emotions also fosters anti-
normative behaviour. 
The second part of this thesis considers the victim’s affective reactions towards the 
offender. The following three contributions are made: 
? Theoretical contribution. It is argued that reputation systems, which are widely 
used to sustain trust, fall short in repairing trust when repair is necessary. For 
instance, the offender may be generally benevolent but nonetheless unintentionally 
violated the victim’s trust. Forgiveness is proposed as a possible remediation 
mechanism that can be used online to resolve conflicts.  
? Design contribution. A proof of concept is developed that integrates a forgiveness 
intervention in a reputation system. This solution demonstrates how a reparative 
approach that relies on forgiveness may be reasonably embedded and supported in a 
real world system.  
? Empirical contribution. It is empirically shown that the forgiveness intervention 
allows the victim of a trust breakdown to recover his/her trust in an unintentional or 
occasional offender while at the same time it facilitates the process of forgiveness. 
Conversely, a reputation system, or even a system that allows an offending member 
to apologise, does not effectively repair the offence. These results first suggest that 
current systems are inadequate in repairing trust and also offer a new solution for 
restoring trust.
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Chapter 2  
Background — “self-conscious 
emotions can prevent and 
reverse offensive behaviour” 
2.1 Introduction 
This Chapter develops a novel view to explain anti-normative behaviour in computer-
mediated communication (CMC). This new perspective accommodates theories of self-
awareness and self-conscious emotions. A state of self-awareness is first required by an 
offender to experience the self-conscious emotions of shame, guilt and embarrassment 
(Tracy and Robins, 2004). Self-conscious emotions regulate behaviour by motivating 
the offender (a) to first repair the violation with apologies to the victim of the offence 
and (b) to then comply in future interactions. We argue that when self-awareness online 
is at the lowest, an offender may not fully realise the emotional consequences of his/her 
personal actions. If this prediction is correct, a weaker experience of self-conscious 
emotions should also impede on the regulatory function of these emotions.   
This Chapter is organised in four Sections. Section 2.2 motivates this work by 
discussing the need to better understand under what conditions anti-normative 
behaviour occurs online; and the role of self-conscious emotions as a possible cause of 
offensive behaviour is proposed. Section 2.3 surveys CMC theories to identify the 
precise conditions in which offensive and deviant behaviour is encouraged. Section 2.4 
discusses how self-conscious emotions prevent and repair offences. A model of self-
conscious emotions is presented. On the basis of the model, new theoretical implications 
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are drawn for CMC. We further outline the two contributions of this thesis in Section 
2.5. Firstly, three interface mechanisms are built on the premises of self-awareness 
theory for increasing self-awareness online. These are a self-representative avatar, an 
emotional avatar and an evaluative text mechanism. Secondly, the theoretical link 
between self-awareness, self-conscious emotions and regulation/repair is investigated 
in a study which assigns online offenders to either high self-awareness conditions (via 
the three mechanisms) or to a control condition.  
2.2 Motivation 
It has been argued that intrinsic qualities of the online communication channel can 
encourage unrestrained, anti-normative and offensive behaviours (Kiesler et al., 1984). 
To give an example, people report they are more likely to tell a self-serving lie in email 
than face-to-face. This occurs because of the distance CMC adds between the liar and 
the deceived (Whitty and Carville, in press). Furthermore, anonymity can mask one’s 
real identity to others. In doing so, it provides a playground to those who want to 
experiment with different personas (Turkle, 1995; Joinson and Dietz-Uhler, 2002). Even 
though role-playing is considered to be an acceptable practice in some online 
environments (e.g. virtual environments: Taylor, 2002), in other settings it is regarded 
as extremely deceitful. One such example is an emotional support community where 
members share their problems with the hope to receive advice and compassion from 
similar others. In the following extract, Grady (1998) draws a rather grim picture of 
role-playing as it has taken place in this environment: 
“A monk who had taken a vow of poverty could not seek treatment for a 
rapidly advancing type of cancer and faced death with fear and loneliness. A 
23-year-old woman, hospitalized for an eating disorder, suffered a stroke. A 
teen-age girl mourning the death of one premature baby gave birth to 
another, tinier and more fragile than the first.  All three were incorrigible 
fakers. They lied their way into networks of people with real troubles who 
had come to care about one another and to think of themselves as 
communities. For months the frauds strung along their on-line audiences, 
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which included many people who were living through genuine crises and 
tragedies but who had nonetheless extended themselves to comfort others.”  
In contrast to this dismal view of online communication, the majority of CMC research 
offers optimistic estimates on the communication medium (Walther et al., 2001; 
Postmes et al., 2001; Joinson, 2001). It has been repeatedly shown that the minimalist 
affordances of the online channel also promote highly interpersonal behaviours resulting 
from the exceedingly positive impressions made when communicating online (for an 
overview see Walther and Parks, 2002). Some researchers even argue that the popular 
view of CMC, being a medium that encourages anti-normative behaviour, is the result 
of extreme media attention that focuses on few isolated cases of offensive behaviour 
(e.g. Hancock et al., 2007). Hancock et al. (2007) for example found that male users of 
online dating tended to report being slightly taller while female users tended to report 
being slightly slimmer than in actual fact. Deceptive self-presentation was minor 
however. Contrast this finding to a recent media story: two middle-aged users were 
involved in a mutually deceptive online relationship; one was married in real life while 
both falsely reported to be twenty years younger than their actual age (CNN.com). The 
issue that becomes vital to understand then is the precise conditions which in concert 
encourage anti-normative behaviour to occur online. In the study conducted by Hancock 
et al. (2007), users tried to achieve their goal to appear attractive and at the same time 
were honest in anticipation of a possible meeting (Ellison et al., 2006).  
Walther and Parks (2002) have suggested that the negative side of CMC has received 
less attention within recent CMC theories. As negative conduct occurs least in 
frequency, the predominant interest in positive CMC is not surprising. Regardless of the 
limited scale of the problem, the examples put forward by Grady (1998) vividly 
demonstrate that a single offence can impair users’ trust in their peers and in their 
community (also see Joinson and Dietz-Uhler, 2002). Therefore, understanding the 
causes of anti-normative behaviour, and finding ways to contain it, both remain topical 
issues.  
In this Chapter, we respond to Walther and Parks (2002) commentary. Findings from 
previous CMC studies revealing the social, cognitive as well as contextual factors that 
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promote negative behaviours are synthesised to build a single scenario that is most 
vulnerable to anti-normative behaviour (e.g. Sproull and Kiesler, 1986; Douglas and 
McGarty, 2001; Walther, 1996; Postmes et al., 2001; Joinson, 2001). We then move 
beyond current outlooks to submit a novel emotional perspective for explaining anti-
normative behaviour online. Of focal interest are self-conscious emotions which can 
steer behaviours towards normative and accepted practices while they can also facilitate 
restitution in interpersonal relationships. As expressed by Tracy and Robins (2004) 
“Self-conscious emotions guide individual behaviour by compelling us to do things that 
are socially valued and to avoid doing things that lead to social approbation… Although 
we might know cognitively that we should help others in need, it takes the 
psychological force of an emotion such as guilt to make us act in altruistic ways”. In 
Section 2.3, we will show that the design of some online environments can lower self-
awareness. Section 2.4 will argue that the activation of self-conscious emotions is 
contingent to a strong sense of self-awareness (Tracy and Robins, 2004). On this basis, 
in Section 2.5, we will postulate that online offenders can be shielded from the 
emotional penalty of their offence. As a result, the psychological motivations that might 
hinder them from repeating their negative actions are removed.  
2.3 CMC theories  
This Section first presents an early perspective on CMC: theorists postulated that 
anonymity lowers self-awareness online, a condition that presumably leads to extremely 
offensive behaviours. We use this theory as a starting point to introduce more recent 
findings that elucidate the role of self-awareness, as well as anonymity online. This 
Section concludes by reducing the findings of previous CMC studies into a single 
scenario that describes the precise conditions encouraging anti-normative behaviour.  
2.3.1 Self-awareness and CMC 
Deindividuation involves losing one’s sense of personal identity and standards by 
entering a state of low self-awareness (Zimbardo, 1969; Mullen et al., 2003).  Early 
CMC work used this theoretical perspective to formulate hypotheses about online 
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behaviour. It was argued that self-awareness online is reduced as a consequence of 
limited social context cues suppressed by the inherent anonymity of the communication 
channel. At the same time, it was proposed that attention is directed from the self to the 
communication task. Consequently, online users should experience a state of 
deindividuation and thus engage in offensive behaviours (Kiesler et al., 1984).  
In line with this, it was shown that mean self-reports on encountering “flaming” in 
email was 33 times a month as opposed to 4 times a month in face-to-face 
communication (Sproull and Kiesler, 1986). During a group decision task either 
performed online or face-to-face, CMC users made more hostile comments including 
swearing, insulting and name calling (Kiesler et al., 1984).  However, other results 
contradicted the original task-absorbed hypothesis. For example, users disclosed more 
information and used more self-references when completing an electronic survey as 
compared to a paper and pencil survey (Kiesler and Sproull, 1986). During a choice-
dilemma task, when compared to face-to-face, CMC encouraged higher choice shifts 
(Kiesler et al., 1984). These observations suggested a higher awareness of personal 
standards, leading to new speculations that CMC heightens self-absorption (Sproull and 
Kiesler, 1986). Despite this clarification, the concept of self-awareness was not revisited 
and remained in the original theory as a unified construct.  
Duval and Wicklund (1972) formulated the theory of objective self-awareness which 
they described as the awareness directed inwards towards the self. Fenigstein et al. 
(1975) drew a distinction between self-attentive cues, e.g. produced by mirrors, and 
accountability cues, e.g. produced by anonymity (also see Prentice-Dunn and Rogers, 
1982). Self-attentive cues evoke a private form of self-awareness; private self-
awareness is the awareness towards the self opposed to the outwards environment 
(Fenigstein et al., 1975). When privately self-aware, one is able to better reflect on 
personal standards. Therefore, following an offence, high private self-awareness can 
strengthen an offender’s internal attributions (e.g. “the offence happened because of 
me”) (Duval and Silvia, 2002). Additionally, private self-awareness can increase self-
reflection, resulting in more acute emotional experiences (Scheier, 1976; Scheier and 
Carver, 1977) and in the expression of opinions e.g. self-disclosure (Joinson, 2001). 
Accountability cues on the other hand evoke public self-awareness. Public self-
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awareness is the awareness experienced when one perceives the self as a social object. 
Public self-awareness involves increased concerns of evaluation by others (Fenigstein et 
al., 1975). Not surprisingly then, people who experience acute public self-awareness are 
more likely to shift towards the opinions of others (Douglas and McGarty, 2001; 
Scheier, 1980). 
Given the distinctive function of private and public self-awareness, new results 
challenged the notion that CMC lowers both aspects of self-awareness. In an 
experimental study that compared CMC to a face-to-face setting, Matheson and Zanna 
(1988) showed that private self-awareness is heightened in CMC (also see Sassenberg et 
al., 2005). This finding helps explain the high number of self-references and shifts in 
opinions as found by (Sproull and Kiesler, 1986; Kiesler et al., 1984; Kiesler and 
Sproull, 1986; for a discussion see Matheson and Zanna, 1988). In regards to public 
self-awareness, Matheson and Zanna (1988) found a (marginally) significant decrease in 
CMC. They used this result to justify the presence of offensive behaviours shown by 
Kiesler and colleagues (Kiesler et al., 1984; Sproull and Kiesler, 1986). Public self-
awareness increases with cues of accountability. Central to public self-awareness is 
anonymity.  
2.3.2 Anonymity 
Due to the reduction of public self-awareness online, it seems reasonable to approach 
identification as a method for increasing accountability. In resisting a racist out-group 
member, participants who were against racism expressed their true beliefs, only when 
they were identifiable inside their anti-racist in-group circle. When compared to 
anonymity, identification increased accountability at the in-group level. Accountability 
and heightened self-presentation concerns led to more normative responses (Douglas 
and McGarty, 2001). In an online social dilemma, participants were given incentives to 
maximise their benefit on the expense of others’ gains. Communication under 
conditions of identification increased cooperation when compared to text-based 
communication (Bos et al., 2002). These findings are promising if the researcher’s only 
aim is to increase cooperation. Other work though has shown that anonymity (as 
compared to identification) plays a pivotal role in the exceedingly interpersonal nature 
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of online communication. By decreasing public self-awareness and potential self-
presentation concerns, anonymity encourages self-disclosure (e.g. Joinson, 2001), 
increases attraction between communication partners (e.g. Walther, 1996) and enhances 
an affiliation with the group norms (e.g. Postmes et al., 2001).  
Self-disclosure is one of the central qualities of online communication; for instance, 
users of online dating choose to bypass rules of face-to-face dating by exchanging 
intimate information almost immediately (Ben-Ze'ev, 2004). In one experiment, Joinson 
(2001) showed that participants, who were anonymous, disclosed more personal 
information than participants who communicated via a video conferencing system that 
imposed conditions of identification.  
Anonymity has also been shown to enhance members’ identification with the group and 
related in-group norms by suppressing individual differences. According to this view, 
the Social Identity of Deindividuation Effects (SIDE) model, deindividuation is a state 
that involves depersonalisation. It entails a decreased sense of personal identity and a 
subsequent increase in social identity (Postmes and Spears, 1998). In the context of 
CMC, it has been repeatedly demonstrated that online anonymity can strengthen 
affiliation to group norms (Postmes et al., 2001; Rogers and Lea, 2005). To give an 
example, anonymous students collaborating in a CMC setting reported higher 
belongingness to the social group, performed better and engaged in more group 
communication than the equivalent identifiable group (Rogers and Lea, 2005).  
Walther et al. (2001) examined the role of anonymity on the perception of 
communication partners. Under conditions of visual identification participants felt less 
attracted to their partners who were perceived in light of their real qualities; anonymity 
led to judgments of increased attraction. Walther (1996) argues that anonymous senders 
positively exaggerate the perception of anonymous communication partners. Receivers 
perceive this exaggerated view and reciprocate these impressions. Together, the shared 
responses of the sender and the receiver lead to more ‘hyperpersonal’ communication 
that exceeds the mild impressions made in face-to-face communication (Walther, 1996; 
Walther and Parks, 2002). Riegelsberger et al. (2006) applied this perspective to online 
gaming. Participants first viewed a gamer’s profile and then reported their expectations 
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on “gaming” e.g. how satisfying they expected the game to be and “interpersonal” 
outcomes e.g. how much they would enjoy the conversation. Text-only profiles revealed 
information that was relevant to the purposes of the game such as the player’s gaming 
style. Thus, participants’ reports on expected outcomes were high. Photographs, 
however, led participants to decline players on the basis of their perceived (not actual) 
qualities. 
2.3.3 Defining the conditions vulnerable to anti-normative behaviours 
Deindividuation as used by Kiesler and her colleagues proposes that a reduction of self-
awareness leads to a deindividuated state which increases aggressive and unrestrained 
behaviour (Diener and Wallbom, 1976; Zimbardo, 1969; Prentice-Dunn and Rogers, 
1982). This theoretical claim has been questioned both in the fields of computer-
mediated communication and social psychology. In a recent study, CMC users were 
subjected to conditions of low private and public self-awareness. The theory’s predicted 
tendencies to be impersonal were not confirmed (Yao and Flanagin, 2006). It can be 
argued that already heightened private self-awareness (Matheson and Zanna, 1988; 
Sassenberg et al., 2005) led to more interpersonal responses. Yet, a meta-analysis of 60 
deindividuation studies, gave modest support to the notion that low self-awareness and a 
deindividuated state result in more unrestrained behaviour (Postmes and Spears, 1998). 
Instead, the results obtained were better explained by the situational norms which might 
have been perceived by users in each study, a condition integral to the SIDE model.  
However, the SIDE model is also open to criticism.  Experiments testing the effects of 
anonymity on social categorisation, have always primed the group norm. Sassenberg 
and Boos (2003) showed that group outcomes online are affected only when the norm is 
primed by the researcher. Thus, certain real world applications, e.g. emotional support, 
may present salient group norms which prime users to follow a particular social 
categorisation. Other environments, e.g. auctioning, may offer stronger competitive 
incentives that are potentially socially counterproductive. Indeed, Bos et al. (2002) 
showed that when placed in a prisoner’s dilemma, anonymous users betrayed their 
team’s trust by adapting competitive strategies designed to maximise their own profits. 
In regards to self-awareness, Postmes and Spears (1998) also found that effect sizes 
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were strong (i.e. low self-awareness predicted behaviour) when anti-normative 
behaviour was motivated by self-interest. When users expressed aggression, e.g. 
administered shocks, the effect size was weaker compared to when they cheated, an 
action that directly benefited them. Thus, in an environment that offers self-serving 
incentives, low self-awareness may hinder users’ ability to retrieve their personal 
standards of fairness. As a consequence, behaviour may be guided by self-interest. 
Although Matheson and Zanna (1988) found private self-awareness heightened in 
CMC, there is evidence to suggest that it is the design of the communication system that 
lowers or heightens self-awareness. For example, Joinson (2001) lowered private self-
awareness by distracting participants with a cartoon video and heightened private self-
awareness by displaying a video feed of the participant’s face onscreen. Therefore, 
some applications may increase self-awareness by displaying users’ self-representative 
qualities, e.g. face, while the functionality of other applications may distract users from 
the self and in consequence reduce self-awareness. Johnsen (2007) compared a face-to-
face setting to two CMC chat settings that either allowed users to type freely or limited 
the amount of characters they could send at one time. The latter forced users to engage 
in higher turn taking. Users, who typed their messages without any constraints, 
expressed significantly more aspects of their “actual” self. An actual self is defined as 
the personal traits that are usually communicated in social settings and bound by self-
presentational concerns. This was not found to be the case for constrained CMC 
communication and face-to-face communication. The open writing task encouraged in 
the unrestrained communication treatment distracted participants the least, and thus 
explains why they focused attention on actual aspects of self; studies that found private 
self-awareness increases in CMC used chat software or voice conferencing, both of 
which have been traditionally used to manipulate self-awareness (writing task: 
Eichstaedt and Silvia, 2003; listening to one’s own voice: Prentice-Dunn and Rogers, 
1982). Conversely, systems designed to support task-oriented communication should 
lower self-awareness (Johnsen, 2007). 
As concerns anonymity, the ‘hyperpersonal’ view on online communication also 
presents some limitations. Walther and his colleagues found that the very aspects that 
make communication more personal in the long term directly harm communication in 
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the short term. When they compared one-off to long-lasting interactions, anonymity was 
found to be a crucial factor for increasing attraction in long-term CMC (Walther et al., 
2001). However, in short-term interactions, anonymity as compared to visual 
identification had the opposite effect, thus leading to impersonal communication. 
Taking the issue of time into consideration, Walther (1993) compared impression 
formation in face-to-face and CMC conditions. When compared to face-to-face, CMC 
users’ impressions of each other were lower at the onset. However, with time, CMC 
users were able to achieve the same levels as face-to-face users. Similarly, Zheng et al. 
(2002) found that cooperation increased when users were allowed to chat before playing 
a time-restricted prisoner’s dilemma game.  Because of this, Walther and Parks (2002) 
propose that the pessimistic results on anonymity obtained in early CMC studies were 
confounded by short time durations. We argue that anonymous, short term interactions 
simply describe some but not all CMC. An example of an anonymous one-off 
interaction is online auctions during which anonymous buyers and sellers may transact 
only once1. 
The findings surveyed in this review are reduced into the following scenario that is 
believed to be most vulnerable to anti-normative behaviour:  
Anonymous online users are more likely to transgress a norm during a one-off 
interaction in which a group norm is not available and the action directly benefits 
the user. Further, this is more likely to occur in settings, which by virtue of their 
design lower self-awareness, a state which makes the retrieval of norms and 
standards readily accessible (Duval and Silvia, 2002).  
In the following Section, the understanding of negative CMC is advanced by also 
considering the significant role of self-awareness in the field of self-conscious emotions.  
 
 1 Online auctions have received tremendous attention in the fields of e-commerce, human-computer 
interaction and behavioural economics because of the vulnerability they foster.  
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2.4 Self-conscious emotions 
This Section presents a model of self-conscious emotions. The model will be later 
applied to the scenario of online vulnerability to propose new hypotheses for explaining 
the causes of online anti-normative behaviour (see Section 2.5). Here, we also describe 
how self-conscious emotions encourage offenders to regulate their behaviour as well as 
to repair their offences. 
2.4.1 Self-conscious emotions model 
Self-conscious emotions emerge after the age of two. They develop later than basic 
emotions (e.g. joy, anger) because of two developmental requirements. Firstly, the child 
has to acquire a sense of self, without which these emotions cannot be experienced 
(Lewis, 1995; Lewis et al., 1989; Lewis and Ramsay, 2002). Secondly, the child has to 
be capable to conduct in an advanced cognitive appraisal process (Lewis, 1995; Lewis 
et al., 1989; Lewis and Ramsay, 2002). Self-conscious emotions result from a direct 
comparison of one’s behaviour to a set of internalised rules or standards.  
Tracy and Robins (2004; 2007) have recently argued that current models of emotion do 
not directly address the unique features of self-conscious emotions. For example, they 
do not elaborate on the comparison of one’s identity goals to self-representations, a 
process integral for self-conscious emotions. Because of these shortcomings, they 
propose a new model that describes the process leading up to a self-conscious emotion. 
Figure 2.1 displays a simplified version of this model, also summarised in the following 
five bullets2: 
 
2 We are concerned with negative self-conscious emotions as they enfold after norm violations. Tracy and 
Robins’ model accommodates for positive self- conscious emotions (pride) and also draws distinctions 
between basic emotions and self-conscious emotions. Both of these topics are outside of our scope. Figure 
2.1, and the subsequent discussion, focuses on a simplified version of their model that reflects our 
particular interest. 
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Figure 2.1: Model of self-conscious emotions 
? Self-awareness and self-representations: Upon an emotion-eliciting event, for our 
purposes an offence, objective self-awareness (Duval and Wicklund, 1972; see 
Section 2.3.1) is required to instantiate a self-representation (e.g. “I am a good 
student”) (Tracy and Robins, 2004; Tracy and Robins, 2007; Lewis, 2003). Self-
representations are internalised constructs of our identity. They represent who we 
are, who we want to be (e.g. idealised self), how others consider us to be or how we 
want to appear within a collective group (e.g. cultural group).  
? Identity goal appraisal: After the emotion-eliciting event activates a particular self-
representation, its significance is reviewed against one’s identity goals. Identity goals 
describe who we are and who we strive to be. A bad grade, for example, may bring 
attention to the self-representation of “the good student”. However, this self-
representation may not be essential for living up to the identity goals of a revolting 
adolescent (Tracy and Robins, 2004; Tracy and Robins, 2007).  
? Identity goal-congruence: If the self-representation is relevant to one’s identity goals, 
an evaluative comparison is conducted. This process of comparison contrasts the 
activated self-representation to one’s long-term, stable self-representations. The 
output of this process is a judgment of congruence or incongruence with one’s stable 
self-view. Contingent to an internal locus attribution, a judgment of incongruence 
may lead to any of the three negative self-conscious emotions shame, guilt, 
embarrassment (Tracy and Robins, 2004; Tracy and Robins, 2007; Lewis, 2003; 
Lewis and Ramsay, 2002).  
? Locus attribution: The next step is to relate the eliciting event to a particular cause: 
“was the offence related to me?” opposed to “was the offence the result of something 
outside my control?” If attributions are made to outward causes, a self-conscious 
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emotion is avoided (Tracy and Robins, 2004; Tracy and Robins, 2007; also see 
Duval and Silvia, 2002).  
? Self-conscious emotion: When locus attribution is self-directed, the actor may 
experience shame, guilt or embarrassment. Shame further involves internal, stable, 
uncontrollable and global attributions (Tracy and Robins, 2004; Tracy and Robins, 
2007). Therefore, the focus is the entire self and not the eliciting event per se, e.g. “I 
received a bad grade, therefore I am not intelligent” (Lewis, 2003). Guilt involves 
internal, unstable, controllable and specific attributions (Tracy and Robins, 2004; 
Tracy and Robins, 2007). The focus in this instance is set on the external action e.g. 
“I received a bad grade because I didn’t try hard enough” (Lewis, 2003). Unlike 
shame and guilt, no additional appraisals are required to experience embarrassment; 
after an internal locus attribution, the individual focuses on the public self.  
In this work, we consider and analyse self-conscious emotions as a unit rather than each 
one individually. There are a number of reasons to justify this choice. Firstly, the kind 
of self-conscious emotion experienced depends on what meaning the activated self-
representation holds for the individual. The same self-representation may be linked 
more closely to global aspects of the self for one human actor while it may have public 
significance for another (Lewis, 1995). For example, Lewis and Ramsay (2002) 
observed that failure to complete a task in time led children to express either shame or 
embarrassment. Secondly, the attribution of the incongruent behaviour may be directed 
to the global self (e.g. “I got a low grade because I am incompetent”) or to the specific 
behaviour performed by the self (e.g. “I got a low grade because I wasn’t well 
prepared”) (Tangney, 1995; Tracy and Robins, 2004). These appraisals may result in the 
same event activating a different self-conscious emotion for any number of people 
(Tangney, 1995; Lewis, 1995). Finally, there is a growing debate on whether emotion 
labels hold the same meanings for different cultural groups (Roesch, 2005; Fontaine et 
al., in press). For example, it has been shown that groups (e.g. Japan vs. U.S.) differing 
on several cultural dimensions (e.g. collectivism vs. individualism) associate a different 
set of antecedents (e.g. physiological responses) to the semantic labels of shame and 
guilt (Wallbott and Scherer, 1995). 
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2.4.2 Benefits of self-conscious emotions 
As discussed in the previous Section, when an individual performs an action that is 
incongruent with his/her personal, cultural or social standards, negative self-conscious 
emotions, i.e. shame, guilt and embarrassment, are commonly experienced (Tracy and 
Robins, 2004; Beer et al., 2003; Lewis, 2003). Depending on the type of self-conscious 
emotion, the offender can experience temporary discomfort (Miller, 1996) but also a 
painful feeling that is directed towards the self or towards one’s questionable behaviour 
(Tangney, 1995). Because of these painful emotional consequences, negative self-
conscious emotions represent a form of punishment (Beer et al., 2003), the threat of 
which motivates individuals to avoid situations that prompt their occurrence. For 
example, adults seeking help with spelling were given the choice to ask either a 
competent child or an adult. Competent children were more often approached for help. 
This resulted from participants’ desire to avoid peer evaluation and possible 
embarrassment (Druian and DePaulo, 1977). Nonetheless, self-conscious emotions are 
sometimes unavoidable; when they occur they serve two important prosocial functions, 
one concerned with appeasement and the other with restoration.  
The expression of shame and embarrassment commonly involves blushing and other 
bodily signals (e.g. shrunk body posture, shift in gaze). Witnesses or victims of the 
offence perceive these signals as “admission” acknowledgments. They pacify the victim 
by reassuring him/her that the offender has acknowledged the offensive action and as a 
result is experiencing negative affect (Castelfranchi and Poggi, 1990; Keltner and 
Buswell, 1997; Keltner, 1995).  
Further, “self-conscious emotions serve as interrupt signals to inform us that the actions 
we have taken have failed, the interrupt clearly serves the biological function of 
enabling the organism to reconsider and alter its strategy” (Lewis, 2003).  In this 
capacity, self-conscious emotions can exert corrective influence over the offender’s 
future behaviour. For instance, Apsler (1975) asked participants to either perform a 
series of embarrassing tasks or non-embarrassing tasks. Participants were then requested 
to volunteer for a further study by either an observer or a non-observer of their 
embarrassing performance. Those who had completed the embarrassing tasks 
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volunteered to participate three times more than the group who had performed the non-
embarrassing tasks. Volunteering rates were equally high irrespective of whether 
participants addressed the observers of their embarrassing performance or the non-
observer group. Participants’ willingness to volunteer is attributed to their effort to 
relieve embarrassment by performing a good deed. In another study, participants of a 
trust game who reported feeling shame after defecting were more likely to cooperate 
when playing in a further round with a new partner (Hopfensitz and Reuben, 2005).  In 
a similar spirit, Ketelaar and Au (2003) invited participants to take part in a two-round 
ultimatum game. The game required them to propose a whole-dollar split of $19 with 
another player; if their proposal was accepted by their co-player both players were 
compensated with the agreed amount. Of interest were participants of the first round 
who split the gains in their favour by keeping $10. Ninety-one percent of participants 
who reported feeling guilt in the first round, returned $10 to their co-player in the 
second round. These examples demonstrate that self-conscious emotions can stimulate 
the offender to correct his/her actions. Often, these corrective actions can be to the 
benefit of others who were not directly involved in the offence. Finally, when an action 
of reversal is not applicable, guilt has been shown to motivate the offender to extend 
elaborate apologies (Tangney, 1995; Buss, 1980).  
The correlation between behaviour regulation and self-conscious emotion has also been 
recently established in the field of neuroscience. One study compared a group of 
patients with orbitofrontal damage, whose pathology leads to surprisingly unrestrained 
behaviours, to a control group.  In a series of tasks (e.g. self-disclosure task, teasing 
task), it was confirmed that the orbitofrontal group was extremely inappropriate and at 
the same time incapable of experiencing embarrassment as a result of their behaviour 
(Beer et al., 2003). In a follow-up study, it was found that orbitofrontal patients are 
aware of the norms that govern social situations (Beer et al., 2006). However, when 
performing socially, a lack of self-awareness or self-monitoring prevents them from 
retrieving their standards and hence inhibits the process that leads to self-conscious 
emotions. 
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2.5 Summary 
Current CMC perspectives mainly focus on the positive aspects of the online 
communication channel. Though this interest is rightfully motivated by prevailing 
positive interpersonal communication (Walther and Parks, 2002), offensive behaviours 
can still occur. Given that negative behaviours can irreparably damage the community’s 
sense of trust (Joinson and Dietz-Uhler, 2002), it is important to revisit this topic in 
order to understand the exact conditions that lead to negative CMC. To that end, we 
surveyed a wide range of perspectives including views on self-awareness (e.g. Joinson, 
2001), anonymity (e.g. Postmes et al., 2001) and time-constrained communication (e.g. 
Walther, 1993). We argued that there are certain types of systems whose design can 
lower self-awareness. An example of such a system may be one that prevents users from 
free-type entry with a designed emphasis on the task (Johnsen, 2007). Under conditions 
of low self-awareness combined with perceived motives of self-interest and a decrease 
in social identity (Postmes and Spears, 1998), online users are more likely to engage in 
anti-normative behaviour. Furthermore, the probability of negative behaviour is 
increased when communication is not bound by expectations for future interactions 
(Walther et al., 2001). 
In Section 2.4.1 we presented a model of self-conscious emotions. One of the main 
predictions of this model is that self-awareness is a state needed to instantiate self-
representations; self-representations are required to experience self-conscious emotions 
(Tracy and Robins, 2004). Relating the previous scenario of online vulnerability to this 
prediction, we propose new hypotheses to explain anti-normative behaviour. In 
particular, under conditions of low self-awareness (a) online users will not be able to 
experience self-conscious emotions upon their offence. As a consequence of this, (b) 
users will not be inclined to apologise in the short term, as well as (c) to correct their 
behaviour in future interactions. If self-awareness is increased, these outcomes should 
be reversed. Users should experience self-conscious emotions after their offence, thus 
prompting them to apologise to the victim of the offence as well as to comply in future 
interactions with new online partners. Hence, in view of this new perspective, low self-
awareness is a state that encourages negative behaviours, as well as a state that hinders 
the emotional repercussions of one’s actions. The possibility that emotions motivate or 
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impede negative online behaviour has not been discussed in current CMC theories. This 
work sets out to test these new theoretical implications in the following two steps: 
(1) The first step surveys the methods through which self-awareness is manipulated in 
lab settings. Existing manipulation methods are used to inspire the design of three 
mechanisms that aim to increase self-awareness online. These are a self-
representative avatar, an emotional avatar and an evaluative text mechanism. 
Chapter 3 details the design of these online mechanisms as well as presents the first 
steps taken to validate them. 
(2) The second step carries out an experiment in which participants are placed in the 
scenario of online vulnerability. Thus, they are given incentives to transgress a 
norm in a time-restricted, anonymous interaction. We compare offenders in a 
control condition against three conditions of increased self-awareness (as 
manipulated with the three designed mechanisms). To investigate whether self-
awareness induces emotions, offenders’ reported self-conscious emotions are 
collected immediately after the offence. Offenders’ apologies to the victim as well 
as their behaviour in a future interaction are captured as measures of repair. Chapter 
4 presents the results of this experiment.  
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Chapter 3  
Designing private self-awareness 
manipulations 
3.1 Introduction 
In Chapter 2 we argued that self-awareness online can be lowered by virtue of the 
technology used. Previous research suggests that low self-awareness in combination 
with no expectancy for future interactions and self-serving motives together can 
encourage anti-normative behaviour (Walther et al., 2001; Postmes and Spears, 1998; 
Kiesler et al., 1984). Against this scenario, we postulate that low self-awareness can 
also shield the offender from experiencing shame, guilt or embarrassment as a 
consequence of his/her actions. Self-conscious emotions are vital for regulating 
behaviour. In the absence of this penalty, offensive actions may be encouraged in the 
long term and motivations to repair may be dampened in the short term.  
Few computer-mediated communication (CMC) studies have placed users in these 
conditions of vulnerability. The studies that have done so (e.g. Bos et al., 2002; Zheng 
et al., 2002; Jensen et al., 2000) have been rooted in the CSCW discipline aiming to 
increase cooperation. Therefore, this previous work has used identification as a way of 
achieving this. Given the benefits of anonymity, increasing public self-awareness via 
identification is not pursued in this work. While identification may increase 
cooperation, it may also compromise other important properties of online 
communication. Therefore, we focus instead on designing methods to increase private 
self-awareness. 
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Section 3.2 reviews the methods applied by previous researchers to increase private 
self-awareness. The private self-awareness manipulations discussed are both from the 
fields of social psychology and CMC. Section 3.3 describes the instruments currently 
available for measuring self-awareness. Next, the basic principles underpinning private 
self-awareness manipulations as described in Section 3.2 are used to build three novel 
mechanisms for increasing private self-awareness in CMC. CMC research often relies 
on manipulations that cannot be achieved outside the lab (e.g. identity priming in the 
SIDE model: Rogers and Lea, 2005; video manipulations for private self-awareness: 
Joinson, 2001). Therefore, the applicability of these results to the field is made less 
accessible. To overcome a possible gap between theory and practice, the aim is to 
design private self-awareness manipulations that have the ability to be ultimately 
implemented in real world systems. The three private self-awareness mechanisms 
designed are an avatar that reflects its user’s characteristics, an emotional avatar that 
displays discomfort when his/her owner transgresses a norm and a text mechanism that 
brings into question the offender’s actions. The remainder of the Chapter presents the 
design of the three self-awareness mechanisms, and the steps taken to validate them.  
3.2 Private self-awareness manipulations in the lab 
In the lab, private self-awareness is experimentally manipulated by directing attention 
inwards to the self. When surveying previous work on this topic, three categories of 
manipulations can be distinguished.  
One approach is to cast participants’ focus on inherent and physical characteristics. The 
most common way to achieve this is to place a mirror in a position that faces the 
participant (e.g. Scheier, 1976; Diener and Wallbom, 1976). Alternatively, the 
experimenter can play back a recording of the participant’s voice (e.g. Wicklund and 
Duval, 1971; Diener and Wallbom, 1976).  
The second approach is to discriminate the participant from the environment around 
him/her. Snow et al. (2004) either assigned participants to one of two equal-sized 
groups or singled them out against a larger out-group. Those who were singled-out 
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reported higher private self-awareness. Silvia and Eichstaedt (2004) asked participants 
to disclose personal characteristics that set them apart from their family and friends.  
The third approach uses evaluative cues to bring attention to particular self-aspects that 
might be under scrutiny. In one study, Heatherton et al. (1991) led participants to 
believe they had failed an easy-to-solve task. Participants were then shown video 
recordings of themselves when trying to solve the task in order to reveal the reasons 
they had failed. Similarly, Beer et al. (2006) showed that patients with orbitofrontal 
brain damage lacked the capacity to experience embarrassment after a social norm 
transgression. However, by viewing retrospective videos of their behaviour, self-
awareness was increased and participants reported embarrassment. In both examples, 
attention was drawn to the self by using the anti-normative act as an attention device.  
In computer-mediated communication, two studies have directly manipulated private 
self-awareness. Both used a webcam to synchronously capture participants’ face which 
was displayed on their screen throughout the session (Joinson, 2001; Yao and Flanagin, 
2006). This approach fits into the first category of manipulations as participants’ 
physical characteristics were made salient. 
3.3 Private self-awareness measures 
Two approaches are commonly taken to measure private self-awareness. The first 
approach is explicit as it relies on participants’ self-reports by using a situational scale 
of self-awareness. The scale is comprised by several items whose intensity is rated from 
high to low. Govern and Marsch (2001) developed a three-item self-report scale for 
measuring private self-awareness in face-to-face interactions. A representative item of 
their scale is “Right now I am conscious of my inner feelings”. Matheson and Zanna 
(1988) developed a two-item self-report scale for measuring private self-awareness in 
computer-mediated interactions. A representative item of their scale is “In this 
experiment I've generally been very aware of myself, my own perspective and 
attitudes”. This approach lends itself to repeat administrations during the course of an 
experiment as the measure is short and naturally follows the ongoing interaction. The 
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key limitation of this direct method is that asking participants whether they experience 
self-focus may itself heighten their self-focus.  
To address this drawback, indirect measures of private self-awareness have been 
developed.  Davis and Brock (1975) discovered that when attention is focused on the 
self, one is more likely to use personal pronouns e.g. me, rather than collective pronouns 
or non self-relevant words. On this basis, Wegner and Guiliano (1980) developed a 
measure which they called the ‘linguistic implications form’. This questionnaire 
contains 20 sentences each of which is missing one word. Three options, equally valid, 
are provided for filling in the blank for each sentence. Five questions measure private 
self-awareness by providing pronoun choices (e.g. I vs. they, she) while the remaining 
15 sentences are fillers. A representative item of this scale is “After spreading fertiliser 
liberally over the flower bed, (I, she, we) watered the flowers.” The advantage of this 
approach is its indirect format which does not heighten self-awareness. However, Silvia 
and Eichstaedt (2004) showed higher power in the first ten items as opposed to the last 
ten items of this measure; thus, it appears that self-awareness is gradually reduced with 
this measure. The linguistic implications form may be suited for single administration at 
the end of an experiment as it may confound self-awareness. Additionally, if 
administered between communication tasks, its non-relevant format may disrupt the 
natural flow of communication.  
Finally, a third measure has been recently tried out by Eichstaedt and Silvia (2003) who 
extended the linguistic implications measure by using word recognition latencies as a 
dependent variable. Using a self-awareness Stroop task, high and low self-aware 
participants were shown five self-relevant and five neutral words; the speed of 
recognition for self-relevant words indicated the presence of self-awareness. As the 
authors (Eichstaedt and Silvia, 2003) discuss, though this approach is promising, it has 
not been widely used and the few studies measuring self-awareness with the Stroop task 
have yielded inconsistent results. 
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3.4 Self-representative avatars for increasing private self-
awareness 
3.4.1 Overview 
Animated avatars customised to reflect users’ physical characteristics are proposed to be 
the online counterpart of the mirror manipulation that is traditionally used in self-
awareness studies (Scheier, 1976; Diener and Wallbom, 1976). It is postulated that a 
user, who has customized an avatar to represent his/her physical appearance, will 
perceive the avatar’s image onscreen in similar ways to a self-reflection in a mirror. 
Consequently, the process of viewing a self-reflective avatar should emphasise private 
aspects of self on a temporal basis.  
 
Figure 3.1: Self-representative avatar self-awareness mechanism 
We designed a male and a female avatar which could be personalised by colour of hair, 
skin, eyes and clothes. In addition, other components could be changed such as the 
avatar’s clothing pattern design, skin features (e.g. adding freckles), hair pattern (e.g. 
adding in highlights) and backdrop image (e.g. beach, classroom, downtown and 
tropical background).  The avatar is displayed in Figure 3.1. 
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3.4.2 Manipulation check for self-awareness  
3.4.2.1 Design and procedure 
A first study was conducted to verify that self-representative avatars increase private 
self-awareness. We approached this question by relaxing the constraints of an avatar 
creation task. 
29 participants attended individual sessions that were held in a quiet room.  Participants 
were led to believe they were attending a study about creativity and spontaneity 
involving two unrelated web tasks. In the first task, participants constructed an avatar 
using a commercial avatars tool, Yahoo! Avatars. There was no directive given for this 
task i.e. participants could construct any kind of avatar. Yahoo! Avatars was chosen 
specifically because of the rich selections it offers; self-representative options such as 
hobbies, pets, faces and hairstyles are readily available. However, participants can just 
as easily choose to create a fictional character by using the many fantasy choices present 
in the site, e.g. masks and costumes.  
Upon completing the avatar task, participants filled out an online questionnaire. The 
experimenter ensured that the questionnaire window did not conceal the avatar. 
Participants were left alone when conducting both tasks. Three measures were collected 
with the questionnaire and are discussed in the order they were answered (see Appendix 
A): 
State private self-awareness: In this study, private self-awareness was measured 
immediately after the avatar task with the linguistic implications form (Wegner and 
Giuliano, 1980). 
Reported similarity: Participants were asked to rate the similarity of the avatar they 
created in the avatar task to their own appearance from a scale of high (10) to low (1). 
Trait private self-awareness: Self-awareness is a state but also a trait. Thus, reports of 
increased self-awareness can be partly due to one’s personality. A ten-point measure 
developed and validated by (Fenigstein et al., 1975) was used for trait private self-
awareness to control for this possible confound.  
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3.4.2.2 Analysis and results 
A partial correlation was chosen to analyze the data with two dependent variables, 
reported similarity and state private self-awareness. Trait self-awareness was used as a 
control variable to ensure that peoples’ dispositional tendency to be self-aware did not 
confound the results. The correlation of avatar similarity with private self-awareness 
was significant (r (26) = 0.46; p = 0.007). As expected, the correlation was in a positive 
direction so that those who felt their avatar was more similar to their own appearance 
also reported more self-awareness.  
3.5 Emotional avatars for increasing private self-awareness 
3.5.1 Overview 
As discussed in Section 3.2, private self-awareness can be manipulated with evaluative 
cues. Drawing from this approach, it is postulated that an online user who receives any 
kind of cues that highlight his/her offensive behaviour will experience high private self-
awareness. This concept was built into the avatar developed in Section 3.4. The avatar 
autonomously expresses visible embarrassment/shame upon its owner’s offence. When 
expressing these emotions, the avatar’s gaze shifts sideways, the posture droops and the 
face blushes. The sequence and type of animations chosen are based on expressions that 
are reported as common for both embarrassment and shame3 (Keltner and Buswell, 
1997; Keltner, 1995). Figure 3.2 displays a static frame of the emotional avatar. 
 
3 Guilt is usually not expressed non-verbally (Tracy and Robins, 2007). 
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Figure 3.2: Emotional avatar self-awareness mechanism 
3.5.2 Manipulation check for emotion recognition  
We set out to verify whether the emotion expressed by the avatar can be accurately 
interpreted by an observer.  
Thirteen female and thirteen male participants between the ages of 25 and 35 received a 
same-gender avatar. Upon clicking on a play button, participants viewed the avatar’s 
animated emotion. Following this, they answered the open-ended question “Please label 
the emotion you believe this avatar is experiencing”. 19 out of 26 respondents included 
the word “embarrassment” or “shame” in their reports. All participants indicated that 
the avatar experienced negative affect (e.g. sadness, discomfort). Given these results, we 
are confident that the avatar’s communicated emotion can be accurately recognised.  
3.6 Evaluative text for increasing private self-awareness 
The third self-awareness mechanism is also inspired by evaluative self-awareness 
manipulations. It is built on the same theoretical assumptions as the emotional avatar, 
but instead it is text-based.  
We propose that after an offence occurs the interface displays a text message onscreen 
informing the participant of the action s/he has taken. It is expected that a user who is 
notified of the norm broken will then focus on private aspects of the self. Contrary to 
the first and second mechanisms which are expected to heighten private self-awareness 
58
Chapter 3 • Designing private self-awareness manipulations                     
 
 
across time, here we anticipate private self-awareness to increase at the moment of the 
offence.  
3.7 Summary 
This Chapter reviewed three different approaches for increasing self-awareness as used 
in the field of social psychology. The first approach highlights participants’ physical 
characteristics, with manipulations such as mirrors (e.g. Scheier, 1976; Diener and 
Wallbom, 1976) and voice recordings (e.g. Wicklund and Duval, 1971; Diener and 
Wallbom, 1976). The second approach distinguishes the participant from his/her 
surroundings. This can be achieved by visually discriminating the participant from 
others or by requesting the participant to report on distinctive characteristics that 
separate him/her from friends or family (e.g. Snow et al. 2004; Silvia and Eichstaedt, 
2004). The third approach utilises evaluative cues. Video captures of the participant’s 
offensive or inadequate behaviour is replayed to bring focus on particular aspects of self 
(e.g. Heatherton et al., 1991). In the field of CMC, previous experimental manipulations 
of private self-awareness have used a web cam; the participants’ faces were 
synchronously captured and displayed onscreen (e.g. Joinson, 2001). This approach falls 
into the first category of manipulations as it highlights physical aspects. Next, two 
categories of instruments for measuring self-awareness were reviewed, one explicit and 
the other implicit. The benefits and limitations of each measure were discussed. 
The remainder of this Chapter used the manipulations of self-awareness as a basis for 
designing three novel ways for increasing self-awareness in CMC. A guiding principle 
was to create mechanisms that can be possibly integrated in social systems. The first 
mechanism proposed was an avatar, customised to reflect its owner’s appearance. 
Similar to a mirror or to an onscreen video feed, a self-reflective avatar visible onscreen, 
should increase self-focus. A manipulation check confirmed this prediction: 
participants, who perceived their avatar similar to themselves, also reported more self-
awareness. The second mechanism extended the avatar approach by including 
evaluative cues. An avatar that autonomously expresses shame/embarrassment when its 
owner has violated a norm should also heighten private self-awareness by bringing 
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attention to the user’s action. A manipulation check found that the avatar’s expressed 
emotion was accurately recognised by 26 naïve participants. The third mechanism was 
text based. Similar to the emotional avatar, it is designed to present evaluative cues 
upon the offender’s inappropriate action.  
Using these three novel approaches to increase self-awareness, the next Chapter 
describes an experiment that tests the possible role of self-conscious emotions in 
encouraging or discouraging offensive online behaviour.  
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Chapter 4  
Using self-conscious emotions to 
repair and regulate behaviour 
4.1 Introduction 
In Chapter 3, we introduced three methods for increasing private self-awareness: a self-
representative avatar, an emotional avatar and an evaluative text notification. This 
Chapter uses these three methods to investigate whether heightened private self-
awareness online may activate self-conscious emotions after an offence and in turn 
encourage reparative processes. 
Section 4.2 discusses the aims of the experiment conducted and the hypotheses drawn 
on the basis of theory given in Chapter 2. Section 4.3 gives an overview of the trust 
game which is used to model the conditions of online vulnerability. The procedures of 
the experiment are then defined, as well as the dependent variables and treatments of the 
study. The dependent variables are the offender’s reports of self-conscious emotions, 
gestures to apologise, and corrective actions. Participants are subjected to a control 
treatment or to one of three high self-awareness treatments, based on the self-awareness 
manipulations detailed in Chapter 3. Section 4.6 presents the results of the study. It is 
shown that the emotional avatar does not increase private self-awareness as expected. 
The avatar’s emotional expression becomes a distracter instead. An analysis contrasting 
the control treatment to each of the avatar and evaluative text treatments show that 
heightened private self-awareness is not sufficient to activate self-conscious emotions. 
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An evaluative form of self-awareness is required to carry out the hypotheses. After 
summarising the results in Section 4.7, Section 4.8 discusses our findings in greater 
detail against the model of self-conscious emotions. During this discussion, we explore 
the implications of our results for online communication. 
4.2 Research objectives and hypotheses 
In the previous Chapter, we designed three methods for increasing private self-
awareness: a self-representative avatar, an emotional avatar and an evaluative text 
notification. Using these three methods we investigate whether increased as opposed to 
decreased private self-awareness online may activate self-conscious emotions after an 
offence and in turn encourage reparative processes. A (low self-awareness) control 
treatment in which participants were anonymously interacting in a task-focussed 
environment was used as a baseline for low private self-awareness. The three private 
self-awareness manipulations, avatar, emotional avatar and evaluative text, were then 
contrasted to the control treatment. 
In our view, the three manipulations of private self-awareness as designed in Chapter 3 
differ in certain respects. For example, the avatar should heighten private self-awareness 
on a temporal basis. In contrast, the evaluative text approach should sharply increase 
private self-awareness at the moment of the offence. Additionally, private self-
awareness that is manipulated by highlighting physical aspects should differ from 
evaluative manipulations that focus attention directly on the offence. Previous research 
does not draw these distinctions. Generally, self-awareness research has not 
systematically operationalised and measured self-awareness. Usually, researchers 
manipulate an assortment of variables presumed to increase self-awareness and then 
measure dependent variables of interest (discussed in Snow et al., 2004). Given this gap 
in knowledge, we assume that the three private self-awareness manipulations of avatar, 
emotional avatar and evaluative text will exert equal influence on users and thus on the 
dependent variables we are measuring.  
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We expect four main outcomes. Self-conscious emotions can be experienced only after 
a state of self-awareness is achieved (Tracy and Robins, 2004). Therefore, offenders 
receiving the three high private self-awareness treatments, as contrasted to those in the 
control treatment, will report more self-conscious emotions after their offence (H1). 
Typically, offenders who experience self-conscious emotions are then motivated to 
repair the offence with an apology (Tangney, 1995; Buss, 1980). It is thus expected that 
offenders in the three high private self-awareness conditions compared to the control 
condition will apologise or justify their actions to the offended party (H2). Self-
conscious emotions encourage the offender to also actively repair the breakdown by 
reversing or avoiding the offensive behaviour (Apsler, 1975; Ketelaar and Au, 2003). 
Participants in the high private self-awareness treatments, compared to participants in 
the control treatment, will correct their offensive behaviour when interacting with a new 
member (H3). 
To better understand how Tracy and Robin’s (2004) model of self-conscious emotions 
can be applied to CMC, we also investigate the causality of the behaviours observed. 
We expect three causal effects. Self-awareness will predict self-conscious emotions 
(H4a). Furthermore, self-conscious emotions will predict apologies (H4b) and also 
corrective actions (H4c). 
4.3 Methods 
4.3.1 Trust game 
The experiment carried out uses the trust game4 to model the aspects of online 
vulnerability as discussed in Chapter 2. Firstly, participants are presented with self-
serving incentives to betray other players’ trust. Secondly, interactions are time-bound: 
 
4 Visit Chapter 1 for an overview on the trust game paradigm that is used in this work. 
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the game consists of multiple rounds each of which is played with a new player. 
Thirdly, given the competitive and dyadic nature of the task, there is no reason to 
believe that group categorisations are primed. Finally, participants are anonymous while 
communicating in a task-focused environment that allows moderate communication, 
conditions that have been found to lower self-awareness (Joinson, 2001; Johnsen, 2007).  
 
Figure 4.1: Trust game payoffs for the self-conscious emotions study 
The payoffs of the trust game are modified from Hopfensitz and Reuben (2005). The 
first mover (trustor) begins with 150 points, 50 points more than the second mover. If 
the first mover chooses to transfer his/her surplus of 50 points to the second mover 
(trustee), the points are multiplied 6 times and become 300. The second mover can 
return any amount from 0 to 300, as long as it is in increments of 25. Figure 4.1 displays 
the payoffs of the game. 
As outlined in Section 4.2, the aim of this research is to investigate whether high self-
aware participants experience self-conscious emotions after an offence, such that 
motivate them to repair the offence. Therefore, participants are always placed in the role 
of the second mover, the trustee. The trustee faces the dilemma to share the fair half of 
the gains (cooperate), or to transfer an amount that is less than half (defect), an action 
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that results in higher personal gains. In this experiment, trustors are always simulated to 
make the initial trust move by transferring the first 50 points. 
4.3.2 Participants  
Participants were 130 undergraduate students from Imperial College London. They 
were between the ages of 18 and 24. All were native speakers of English. Out of the 130 
participants, 111 (85%) defected in the game (i.e. did not make a fair split of their 
profits) and were useful to the objectives of this study5.  
Participants were further selected on the basis of three questions which they answered 
after completing the experiment. Participants were first asked whether they believed 
they were playing with a real person. 17 participants (15%) who believed they were 
playing the game against the computer were excluded from the analysis. Secondly, the 
reasoning behind the avatar as a mechanism that increases self-awareness is that only 
those who identify with their virtual representation will enter a high state of private self-
awareness (see Chapter 3). Therefore, 9 participants (8%) who reported that their avatar 
did not reflect their appearance were excluded from the sample. Finally, participants 
were probed to report on the purpose of the experiment. 5 participants (4%) suspected 
the hypotheses pursued and were also excluded.  
This selection process was conducted after the initial eighty participants. Extra 
participants were then allocated to each treatment as required. This process left us with 
a total number of eighty participants evenly distributed into four experimental 
conditions. 
 
5 Analysing whether high self-awareness prevented participants from defecting is not in the scope of this 
research. 
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4.3.3 Design and procedure 
Upon arriving, participants were led to a quiet room and seated by a computer. Each 
participant took part in the trust game using a web-based application. The instructions of 
the game as given to participants can be found in Appendix B. 
For believability purposes, participants thought they were randomly allocated to either 
first mover (trustor) or second mover (trustee) role. However, participants were always 
second movers, required to decide what proportion of the 300 point gain to transfer to 
the first mover. The first mover of each round was simulated in the application with a 
new non-gender indicative pseudonym. Participants were instructed that in each round 
they were playing with a new remote player from another UK university.  
End-game effects (i.e. decreased cooperation in the final rounds of the game) are 
usually observed in these kinds of games (e.g. Bos et al., 2002). Furthermore, low 
expectation for improving one’s behaviour can lower self-awareness (Duval and Silvia, 
2002; Silvia and Duval, 2001). To control for these confounds, participants were led to 
believe they would play up to 3 rounds. After each round, an onscreen notification 
informed them whether they would proceed to the next round. The rounds played were 
fixed to two rounds in total.  
In round 1, participants were allocated to either a control treatment or to three self-
awareness treatments (see Section 4.4). Immediately after round 1, they completed a 
questionnaire measuring self-conscious emotions. Participants were then allowed to 
send the first mover a final message, thus presenting them with an opportunity to 
apologise. The message was recorded and later analysed to obtain an apology score. The 
money transferred to the trustor (first mover) of round 1 was collected as a baseline of 
the offence.  Participants proceeded to play a second round of the game with a new 
simulated trustor. The same three variables, emotions, apology, and money transfer, 
were again recorded after round 2. At the end of the experiment, participants exchanged 
the points they had earned with the equivalent amount in pence.   
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4.4 Independent variables 
The eighty subjects of the study were randomly assigned to one of four conditions, a 
control condition and three high self-awareness conditions based on the mechanisms 
detailed in Chapter 3. There were twenty participants in each condition. In all 
conditions, participants were led to the experimental lab which was faintly lit. 
Participants were instructed to construct a pseudonym for their participation. Low 
lighting and anonymity together have been used in a previous CMC study to decrease 
public self-awareness (Joinson, 2001). The aim was to ensure that public self-awareness 
remained low across all conditions, and did not confound the impact of the private self-
awareness manipulations.   
? In the control condition, participants were treated with the low public self-
awareness manipulation only. This condition served as a baseline of private self-
awareness. 
? In the avatar high self-awareness (avatar HSA) condition, participants were 
treated identically to those in the control condition, except that participants were then 
given the avatar application and asked to customise an avatar to reflect their physical 
appearance (e.g. colour of eyes, hair and skin) and their personal preferences (e.g. 
backdrop image). For example, participants were urged to use clothing patterns and 
colours they would wear in real life. Similarly, participants were asked to choose 
backdrops for their avatar of a place they have been to or are planning to go to. 
Participants were told that the avatar would be visible only to them and would be 
displayed onscreen throughout the game.  
? In the emotional avatar high self-awareness (emotional avatar HSA) condition, 
participants were treated identically to the avatar HSA condition. They were also 
instructed that their avatar may react emotionally in response to their actions. For 
example, participants were told that after caring for the avatar by customising it, the 
avatar may respond positively. This was done to ensure that participants understood 
why the avatar may autonomously express an emotion. When the participant 
defected by transferring less than 150 points, the avatar displayed the signals of 
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shame/embarrassment. After receiving the emotional avatar HSA treatment, 
participants could not modify their money transfer decision in that round and were 
prompted to proceed to the next round. 
? In the evaluative text high self-awareness (evaluative text HSA) condition, 
participants were treated identically to the control condition. However, when a 
participant transferred less than 150 points to the first mover, the evaluative text self-
awareness mechanism appeared onscreen in red font. Participants read the following 
message: “[Participant ID], you shared less than half of your gains with [first mover 
ID] although your gains were made thanks to [first mover ID]’s initial donation.” 
After receiving the evaluative text HSA treatment, participants could not modify 
their money transfer decision in that round and were prompted to proceed to the next 
round. 
4.5 Dependent variables 
Three measures were collected: 
? Self-conscious emotions reports: At the end of each round, participants reported the 
intensity of the emotions they had experienced from high (5) to low (1). To conceal 
the purpose of the study, eight emotions were presented in total ranging from 
positive emotions e.g. joy to negative emotions e.g. anger (Hopfensitz and Reuben, 
2005). Amongst those were the variables of interest: shame, guilt and 
embarrassment. We summed up these three emotions into one score for round 1 and 
round 2.  
? Apology reports: After each round, participants were prompted with the question 
“Would you like to type a final message to [first mover ID]?” The experimenter and 
a naïve rater both scored these texts from high (5) to low (1) on two measures: their 
apologetic and their excusatory tone. Both evaluators were blind to the conditions 
during the rating process. The two measures were summed up to form one score for 
each of the two rounds. Disagreements between raters were resolved through 
discussion. Cronbach’s alpha estimated 0.96 inter consistency in the ratings.  
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? Money transfer: The participant’s money transfer to his/her opponent was recorded 
in each of the two rounds. The transfer was an amount between 0 and 300 and was 
measured in units of 25. For instance, 100 points equal to four units.   
4.6 Results  
4.6.1 Self-awareness manipulation check 
The first point we wanted to address was whether self-awareness was increased at the 
round of the offence with the three self-awareness manipulations. Directly after the first 
round of the game, participants completed a short questionnaire used in past CMC 
experiments as a measure of self-awareness (Matheson and Zanna, 1988; Joinson, 2001; 
Yao and Flanagin, 2006). Two questionnaire items measured private self-awareness 
from high (5) to low (1): "In this experiment I've generally been very aware of myself, 
my own perspective and attitudes" and "Rather than thinking about myself in this 
experiment, my mind has been distracted by my task and what is going on around me". 
The second question was reverse scored. Additionally, two items, anchored at 5 (high) 
and 1 (low), measured public self-awareness: "In this experiment I have wondered about 
the way I've responded and presented myself in comparison to others who are the same 
type of orientation as me" and "In this experiment, I have been thoughtful of how well I 
may get along with my discussion partner if we meet in the future". Public self-
awareness was also entered into the analysis to ensure that the self-awareness 
manipulations did not heighten public self-awareness instead. 
A multivariate analysis was conducted with four levels of private self-awareness and 
four levels of public self-awareness (avatar HSA, emotional avatar HSA, evaluative text 
HSA, control). The main effect of private self-awareness almost reached significance 
(F(3,74) = 2.51; p=0.065) while the main effect of public self-awareness was non-
significant (F(3,74) = 0.61; ns).  Three planned contrasts (-1 +1) were performed by 
assigning the control condition as the reference category.  
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In the avatar HSA condition, participants reported significantly more private self-
awareness (M=7.65, SD=1.7) than participants belonging to the control condition 
(M=6.53, SD=1.45; p<0.01). Similar results were found in the evaluative text HSA 
condition: participants (M=7.7, SD =1.67; p<0.05) were more privately self-aware than 
participants of the control condition. However, private self-awareness in the emotional 
avatar HSA condition was non-significant (M=7.35, SD=1.56; p =0.07) despite a trend 
in the expected direction. When contrasted to the control condition, participants 
belonging to the three high self-awareness conditions did not report heightened public 
self-awareness. The private self-awareness manipulation in the emotional avatar HSA 
condition did not work as anticipated. This treatment did not confirm the necessary 
precondition to self-conscious emotion as posited by the self-conscious emotions model.  
4.6.2 Self-conscious emotions motivate actions of reversal and repair 
(H1-H3) 
A two-way analysis of variance with four levels of self-awareness (avatar HSA, 
emotional avatar HSA, evaluative text HSA, control) and two levels of rounds-played 
(round 1, round 2) was performed on the data. Emotion, apology and money transfer for 
round 1 and round 2 were the three dependent measures. There was a significant main 
effect across conditions for emotion (F(3, 152) = 5.95; p<0.01) and apology (F(3, 152) 
= 3.58; p<0.01). The main effect for money transfer was non-significant (3, 152) = 1.25; 
ns). There was no main effect for rounds-played and no interaction effect for 
condition*rounds-played. Two planned contrasts were conducted by using the control 
condition as a reference category (-1 +1). To enable an analysis inside the two rounds 
played, planned contrasts were performed after the results were filtered by round. Table 
4.1 displays the descriptive statistics for the dependent variables of interest. 
After playing round 1, participants in the avatar HSA condition reported self-conscious 
emotions that were not significantly higher than the reports of control participants (F (3, 
76) =4.14; ns). Therefore, the first hypothesis was not supported. Contrary to the second 
hypothesis, avatar HSA participants did not apologise more than their counterparts in 
the control treatment (F (3, 76) =2.66; ns). In round 2, avatar HSA participants’ money 
70
Chapter 4 • Using self-conscious emotions to repair and regulate behaviour                      
 
 
transfer was not significantly higher than control participants’ transfer (F (3, 76) =1.67; 
p=0.08), although the trend was in the predicted direction. Hypothesis 3 was partially 
established. The expected outcomes were not fully supported in the avatar HSA 
condition, despite the fact that participants reported being more self-aware.  
  Mean SD
Control 4.50 1.76
Avatar HSA 4.60 2.44
Emotional Avatar HSA 5.65 2.62
Self-Conscious 
Emotions 
Evaluative Text HSA 6.70 2.15
Control 2.78 1.61
Avatar HSA 3.45 1.88
Emotional Avatar HSA 3.45 2.02
Apology 
  
Evaluative Text HSA 4.60 2.64
Control 1.75 1.74
Avatar HSA 2.80 2.33
Emotional Avatar HSA 2.05 2.70
Money Transfer 
  
Evaluative Text HSA 3.25 2.59
 Table 4.1: Results from the self-conscious emotions study 
After round 1, participants in the emotional HSA condition tended to report more self-
conscious emotions than participants in the control condition (F (3, 76) =4.14; p=0.07) 
though this result was non-significant. The first hypothesis was partially supported. 
Contrary to the second hypothesis, participants in the emotional HSA condition did not 
apologise more than their control counterparts (F (3, 76) =2.66; ns). In round 2, 
participants in the emotional HSA condition did not transfer more money than 
participants in the control condition (F (3, 76) =1.67; ns).  
Following round 1, participants in the evaluative text HSA condition reported more self-
conscious emotions than participants in the control condition (F (3, 76) =4.14;  p<0.01). 
The first hypothesis was supported. In support of the second hypothesis, evaluative text 
HSA participants apologised more often than their control counterparts (F (3, 76) =2.66; 
p<0.01). In round 2, evaluative text HSA participants transferred more money than 
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participants in the control condition ((F (3, 76) =1.67; p<0.05). This result confirms 
hypothesis 3.   
Figure 4.2 displays the mean ratings for the three measures: emotion after round 1, 
apology after round 1 and money transfer in round 2. 
 
 
Figure 4.2: Mean ratings displayed by round for the measures emotion, apology and money transfer 
4.6.3 An examination of the self-conscious emotions model (H4a-c) 
In the second step of the analysis, a series of linear regressions were chosen to examine 
if the model of self-conscious emotions (see Chapter 2; Section 2.4.1) fits the data 
obtained in this study. If it does, three relationships will be established. Firstly, self-
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awareness should predict self-conscious emotions. Secondly, self-conscious emotions 
should predict the two reparative measures, apologies and money transferred.  
For the first regression, we investigated the initial impact of private self-awareness on 
self-conscious emotions after the offence in round 1. Self-conscious emotion was the 
dependent variable and private self-awareness was the predictor. The regression model 
was non-significant indicating that self-awareness is not correlated with emotion. We 
coded contrast variables for the three high self-awareness conditions (avatar HSA, 
emotional avatar HSA and evaluative text HSA) as compared to the control (-1 +1). By 
doing so, we wanted to investigate whether the operationalisation of high self-awareness 
instead predicts self-conscious emotion. The regression model was significant 
(F(4,75)=3.08; p<0.05). The coded variable for the avatar HSA condition was 
marginally significant (t=-1.66; p=0.1). Surprisingly, the correlation was negative such 
that higher private self-awareness predicted lower self-conscious emotion reports. The 
coded variable for the emotional avatar HSA condition was non-significant (t=0.64; ns). 
The coded variable for the evaluative text HSA condition was significant (t=3.02; 
p<0.05) and positively correlated with higher reports of self-conscious emotions.  
The second regression model investigated the impact of self-conscious emotion on 
apology and money transferred. In the first instance, apology was the dependent 
variable. The regression yielded an F ratio of (F(1, 78) = 12.38; p<0.001). As expected, 
emotion predicted apology (t=3.51, p<0.001). The regression was performed again with 
money transferred as the dependent variable and self-conscious emotion as the 
predictor. The regression model was significant (F(1, 78) = 17.94; p<0.001). Emotion 
predicted money transfer (t=-4.23, p<0.001); participants who defected by giving less 
money to the trustor reported higher self-conscious emotions.  
4.7 Summary  
This study used the trust game to model the aspects of online vulnerability that were 
outlined in Chapter 2: participants engaged in one-off interactions that offered them 
with self-serving motives; additionally, the competitive setting ensured that group 
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norms were not salient. Within this scenario, we postulated that the environment’s 
ability to lower private self-awareness can also lower self-conscious emotions. It was 
argued that a weaker emotional experience may reduce two pro-social consequences of 
self-conscious emotions: (a) affiliation attempts in the short term (i.e. apologies) and (b) 
behaviour regulation in the long term (i.e. compliance). We postulated that these two 
outcomes will be reversed when the system’s design increases self-awareness. To that 
end, we designed three mechanisms for increasing private self-awareness in CMC 
inspired by private self-awareness manipulations used in the lab. The mechanisms were 
a self-representative avatar, an emotional avatar and an evaluative text mechanism (see 
Chapter 3).  
It is important to mention that the hypotheses we set out to test, targeted those who may 
be motivated to transgress a norm (i.e. to defect) during optimum conditions of 
vulnerability, but nonetheless value fairness. Self-interested participants (e.g. those 
choosing to return nothing) who do not regard fairness as an important identity goal are 
beyond the scope of this work. To address this latter group of users, online systems have 
instituted human moderators, reputation mechanisms and legal institutions (e.g. Resnick 
et al., 2000).  Researchers using the trust game paradigm often limit the choices to a 
transfer of “half” (i.e. 150) or “nothing” (i.e. 0). The game payoffs used in this 
particular study deliberately allowed participants to transfer any amount back to the first 
mover. By allowing participants to transfer any amount, the number of defectors 
increased to include those who would share the fair half the gains if the choice was 
binary. However, in making this design choice we recognise that participants, who 
made higher contributions which were yet under the 150 point threshold, may have 
regarded their behaviour as cooperative. This point was clarified by comparing higher 
versus lower contributors’ reports of self-conscious emotions; if aware of their offence, 
high and low contributors should report equal amounts of self-conscious emotions. The 
dataset was split into two payoffs categories. Thirty-one participants who had returned 
less than 50 points in round 1 were assigned to the low payoffs group while twenty-nine 
participants who had chosen to return an amount between 75 and 125 were assigned to 
the high payoffs group. A one-way ANOVA with payoffs (high, low) as a factor and 
emotion as a dependent variable yielded a non-significant result (F(1,59) = 1.42; ns).   
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The private self-awareness manipulations, as achieved through the three mechanisms, 
were only partly successful. Users taking part in the avatar HSA and evaluative text 
HSA conditions reported higher private self-awareness than those in the control 
condition. However, participants’ levels of private self-awareness in the emotional 
avatar HSA condition were only marginally significant.  
Analysis performed on the avatar HSA condition against the control condition partially 
supported the hypotheses. Although users reported higher private self-awareness while 
their avatar was onscreen, they did not report higher self-conscious emotions in the first 
round, therefore having no incentives to apologise or to further comply in the second 
round. Indeed, apologies after round 1 and cooperation in round 2 did not differ when 
compared to the control condition. However, the measure for cooperation was in the 
expected direction so that participants with avatars tended to transfer more money in 
round 2.  
The hypotheses were also unsubstantiated in the emotional avatar HSA condition. 
Although the emotion variable was non-significant, participants tended to report higher 
self-conscious emotions in the first round as compared to the controls.  Even so, 
participants in this condition did not apologise or cooperate more than those in the 
control condition.  
All of the hypotheses were confirmed in the evaluative text HSA condition. Participants 
reported experiencing more self-conscious emotions, and also apologised more 
frequently, than control participants after the first round of the game. In the second 
round, participants transferred more money to a new online opponent as compared to 
the controls. Therefore, the experience of self-conscious emotions in the first round of 
the game reinforced participants’ affiliation to the norm (i.e. to fairly split the gains in 
half) when interacting with a new player in the second round. This result reaffirms that 
self-conscious emotions have the ability to encourage offenders to act pro-socially by 
repairing the offence in the short term (e.g. with an apology) but also by motivating 
them to correct their behaviour in future interactions.  
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   Measures Avatar HSA treatment 
Emotional avatar 
HSA treatment 
Evaluative text 
HSA treatment 
Self-conscious emotions     
H1 
High self-aware participants 
will report increased self-
conscious emotions as 
compared to participants in 
the control condition. 
Self-
report 
after 
round 1 
Not confirmed Partially confirmed Confirmed 
Behaviour     
H2 
High self-aware participants 
will apologise to the victim 
as compared to participants 
in the control condition. 
Self-
report 
after 
round 1 
Not confirmed Not confirmed Confirmed 
H3 
High self-aware participants 
will repair the offensive 
behaviour when interacting 
with a new member 
compared to participants in 
the control condition.  
Money 
transfer at 
round 2 
Partially 
confirmed  
Partially confirmed Confirmed 
Table 4.2: Summary of hypotheses H1-H3 contrasting the control condition to  
the avatar HSA, emotional avatar HSA and evaluative text HSA conditions 
Table 4.2 summarises the three hypotheses initially formulated in Section 4.2 for the 
high self-awareness conditions as well as the results shown in the experimental study. 
The second part of the analysis evaluated the model of self-conscious emotions in a 
series of regressions. It was found that self-awareness does not predict emotions. 
Therefore, though self-focus is a prerequisite mechanism, there are other processes 
involved in the activation of self-conscious emotion, which were not captured by our 
questionnaire measures. To investigate this, we coded three contrast variables for the 
evaluative text HSA condition, emotional avatar HSA condition and the avatar HSA 
condition. Self-conscious emotions were predicted by the evaluative text variable, a 
result that was not found for the avatar HSA or the emotional avatar HSA variable. To 
the contrary, participants in the avatar HSA condition as compared to the control 
condition reported (marginally) less self-conscious emotions.  
The reparative capacity of self-conscious emotions was confirmed in the remaining two 
regressions. The amount of money transferred was predicted by rates of self-conscious 
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emotions: participants, who transferred less money, reported more self-conscious 
emotion. Additionally, participants’ apologies to the offender were positively correlated 
with reported self-conscious emotions. 
4.8 Discussion 
The discussion that follows focuses on the unexpected results of this study: the 
emotional avatar HSA condition and the avatar HSA condition.  
4.8.1 Emotional avatar  
Numerous approaches can be taken for giving avatars the ability to express emotion 
autonomously on behalf of their user (Donath, 2001). Avatars can rely on readings from 
users’ physiological state to infer which emotion is appropriate to express (Picard, 
1997). Moreover, avatars can express emotions that reflect and further complement 
users’ written messages (e.g. Vilhjálmsson and Cassell, 1998). In this work, an 
autonomous emotional expression was displayed by an avatar in response to his/her 
owner’s deviant behaviour. Contrary to our prediction, when compared to the control 
treatment, participants of the emotional avatar HSA condition did not report higher 
private self-awareness (though self-awareness was marginally significant). At first 
glance, this result is surprising given that this mechanism was built on the bases of the 
avatar and the evaluative text mechanisms, both of which increased private self-
awareness. However, the medium used to express evaluative self-awareness was the 
‘face’ and may have introduced other processes that interfered with self-awareness. 
Firstly, participants may have interpreted the avatar’s expression as a different emotion 
than was intended in the design. If this is true, the avatar’s inappropriate expression may 
have distracted its owner from the anti-normative act, therefore reducing private self-
awareness. Our pre-tests (see Chapter 3) rule this option out: the emotion displayed by 
the avatar was recognisable by all 26 pre-test participants. However, it is likely that 
emotions expressed by cartoon-like avatars such as the one used in this study are 
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perceived and experienced differently than emotions expressed by more 
anthropomorphic avatars (Yee et al., 2007). 
Secondly, it is possible that the limited interaction time afforded by the experiment did 
not allow participants to fully identify with their embodied online self. In consequence, 
participants may have been unable to link the avatar’s emotional expression to the self 
and the action taken. A further possibility is that the autonomous emotion displayed by 
the avatar was not aligned with the user’s intention to express an emotion. In both 
examples, the ‘disconnect’ between the avatar’s emotion and either the participant’s 
perception of the avatar or the participant’s intention may have served as a distracter 
that reduced private self-awareness and instead focussed attention on the cartoon-like 
avatar.  
The design implications for autonomous expressive avatars are still an open field for 
exploration. It is not clear for example if users feel loss of control because of the 
autonomous behaviour of their avatar (Donath, 2001). Lowered private self-awareness 
reported by users of this study seems to suggest that under certain conditions 
autonomous expressive avatars do not enable users to identify with their online 
representation. 
The mild impact of this treatment on participants’ state of self-focus was also reflected 
in the main data analysis. Participants viewing the embarrassed façade of their avatar, as 
compared to participants in the control condition, tended to report more self-conscious 
emotions. However, this result was marginally significant. Higher emotion self-reports, 
may reflect demand characteristics as participants responded to the experimenter’s 
expectations. It is also possible that this marginal result reflects an overall milder 
subjective emotional experience (as induced by a mild state of self-awareness), which as 
shown through the behavioural measures was not sufficient to motivate participants to 
repair the offence. 
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4.8.2 Self-representative avatar  
Participants in the avatar HSA condition reported significantly higher private self-
awareness than those in the control condition. Despite this, high self-aware participants 
did not report higher self-conscious emotions when made self-aware via this method. 
Instead, an evaluative form of self-awareness, administered via text, appeared to be 
required for participants to experience self-conscious emotions and to adapt their 
behaviour accordingly.  
Self-awareness is considered to be a state that enables the retrieval of norms and 
standards (Prentice-Dunn and Rogers, 1982). When one’s behaviour does not align with 
the standard, self-conscious emotions become possible (Lewis, 2003). Duval and Silvia 
(2002) argue that other psychological processes may encumber or enable this capacity 
of self-awareness. They found that participants who failed a task, in the absence of a 
direct method to improve their failure, avoided self-awareness by externalising locus 
attributions (e.g. “The task was too difficult”). Because of external attributions, 
participants also avoided the drop in self-esteem that usually follows failure. 
Conversely, another group of participants who were provided with an opportunity to 
reverse their failure, conducted internal attributions (e.g. “I was too slow”) and reported 
as a consequence lower self-esteem. 
In the context of this study, reversing an offence in the short term was not possible i.e. 
participants could not offer amends to the present victim. Because of this, participants in 
the avatar HSA condition may have externalised locus attributions. By contrast, the 
prescriptive nature of the evaluative text mechanism may have forced participants to 
attribute the offence to internal causes. Indeed, earlier we argued that self-awareness 
manipulations are often confounded by attribution manipulations (see Section 4.2). 
Although we did not measure participants’ attribution judgments directly, there is some 
evidence to suggest that avatar participants engaged in avoidance behaviours. The 
regression analysis found that participants in the avatar HSA condition tended to report 
fewer self-conscious emotions than those in the control condition. Thus, attributions 
may have been directed to external causes in the first round, a process that allowed 
participants to altogether avoid the experience of self-conscious emotions, even more so 
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than their control counterparts. Further, even though participants in the avatar HSA 
condition did not report self-conscious emotions in the first round, they tended to 
transfer more money in the second round of the game as compared to the control group. 
Thus, the sudden ability to improve the negative action in a new interaction, combined 
with high self-awareness, may have increased cooperation in the second round.  
Future work should directly investigate whether the presence or absence of reparative 
opportunities hinders the experience of self-conscious emotions. This can be achieved 
by measuring locus attributions directly. If this result is confirmed, designers should 
begin rethinking how communication is supported in current online systems with the 
aim to construct and display visible and accessible methods for repair.  
Earlier, we argued that depending on the self-awareness manipulation, focus is cast on 
different self-aspects. In this study, avatars highlighted physical aspects of their owner 
while the evaluative text mechanism focused attention on the offence (see Section 4.2). 
To relate this observation to the self-conscious emotion model (Tracy and Robins, 
2004), particular physical aspects perceived in one’s avatar, e.g. attractiveness, may 
focus attention on the corresponding self-representations, e.g. I want to appear attractive 
to others. In support of this view, Yee and Bailenson (2007) found that users with 
attractive avatars, when compared to users with non-attractive avatars, were more 
forward to members of the opposite gender. In the context of this study, the self-
representations activated by the avatar’s appearance may have in turn conflicted with 
those instantiated by the eliciting event, e.g. I want to be fair to others, and thus 
prevented the individual from conducting the appropriate appraisals. Therefore, high 
self-awareness increased by avatars may lead to the expected outcomes (H1-H3) when 
the self-representations activated by the avatar are relevant to the eliciting event only. 
For example, a user who has created an attractive avatar may experience embarrassment 
during a social blunder while trying to impress a member of the opposite gender.  
Finally, even though the avatar condition did not validate our hypotheses, this finding is 
applicable to the growing field of social computing. For example, 7 million online users 
have personalised a Yahoo! Avatar (Hemp, 2006) that is displayed across a wide range 
of Yahoo! Platforms (e.g. Yahoo! messenger, Yahoo! answers, Yahoo! travel planner). 
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Here, we found that private self-awareness increases when users’ self-representative 
avatars are displayed onscreen. Private self-awareness increases self-disclosure online 
(Joinson, 2001). Possibly because of increased self-disclosure, self-aware users are 
perceived by communication partners as more socially attractive (Yao and Flanagin, 
2006). Hence, the display of avatars may change the quality of communication by 
encouraging the disclosure of more intimate, meaningful information that fosters 
stronger interpersonal bonds with others.  
4.9 Limitations 
In this formulation of the trust game, participants were not allowed to exchange 
synchronous messages with their opponent. This task-oriented shift in communication 
was motivated by the lower self-awareness it evokes. By choosing to examine this 
particular type of CMC, our results become more applicable to certain kinds of online 
applications. An example of relevance is e-commerce, where the buyer (first mover) 
extends the initial trust move by paying for the product without necessarily 
communicating with the seller in advance. The seller (second mover) receives a 
monetary endowment and may be thus faced with the dilemma to provide or to withhold 
the product. 
There is a further, design limitation to this experiment that needs to be mentioned. One 
of the design requirements of this study was to maintain a low baseline of public self-
awareness in order to control for a possible confound on the private self-awareness 
manipulations. Thus, experimental sessions were conducted on an individual basis. 
Because we were interested in offenders’ responses, i.e. second movers, the first mover 
was always simulated in the application to always trust. However, participants were led 
to believe they were interacting with another remote member. The believability of this 
deceptive component was questioned by a number of participants, forcing us to omit 
those participants who believed they were playing against the computer.  
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4.10 Conclusion 
This Chapter considered anti-normative behaviour from a novel emotion-driven 
perspective. It was argued that lower self-awareness in some CMC environments can 
reduce the self-conscious emotions of shame, guilt and embarrassment, which are 
known to encourage an offender to further comply and extend reparation to the one 
damaged. Three interface mechanisms were built on the premises of self-awareness 
theory for increasing private self-awareness online. Following the design of the 
mechanisms, the theoretical hypotheses were examined in a study during which online 
offenders were assigned to either three high self-awareness conditions (via the three 
mechanisms) or to a control condition. It was shown that higher private self-awareness 
alone does not increase self-conscious emotions and pro-social behaviour. Rather, an 
evaluative form of private self-awareness, that encourages locus attributions, is required 
for an online offender to adapt his/her behaviour. 
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Chapter 5  
Background — “forgiveness can 
repair offences” 
5.1 Introduction 
Online offences are mostly considered as intentional acts performed by malevolent 
members. Reputation systems are one of the prevailing mechanisms used to sustain trust 
in one-off online interactions by exposing frequent and malicious offenders’ low 
trustworthiness. In this Chapter we identify another type of offender; a benevolent 
member of the community, who may have transgressed a norm unintentionally, and is 
experiencing regret over his/her actions. We question whether reputation systems, 
operating in isolation, can repair trust, when repair is appropriate. This Chapter 
proposes a solution to this problem by extending a reputation system to also facilitate 
forgiveness.  
Section 5.2 elaborates on the need to introduce online mechanisms for repair and 
resolution of unintentional offences in one-off CMC interactions, i.e. trust breakdowns. 
In particular, we argue how retrospective reparative mechanisms, currently embedded in 
reputation systems, only partially address this problem. Before proposing a novel 
solution for repairing trust breakdowns, Section 5.3 defines online trust. We go on to 
show how trust is sustained during one-off interactions with the use of reputation 
systems. An example is given to demonstrate the harmful consequences of reputation 
mechanisms that function without the operation of a reparative mechanism. Section 5.4 
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discusses forgiveness, which facilitates repair in face-to-face interactions. A definition 
of forgiveness is presented, as formulated in the fields of psychology and philosophy. 
Section 5.5 proposes a number of reasons in favour of forgiveness. Motivated by the 
benefits of forgiveness, Section 5.6 outlines the contribution of this thesis: in a first step, 
a novel and intelligent method for forgiveness intervention is proposed on the basis of 
the forgiveness theory presented in Section 5.4 of this Chapter. In a second step, an 
empirical experiment is conducted with the aim to investigate whether the forgiveness 
intervention can repair an unintentional offence of an otherwise benevolent member of 
the community.   
5.2 Motivation 
Trust is a social lubricant for computer-mediated communication (CMC) enhancing 
collaboration, cooperation and information exchange (Rocco et al., 2000; Bos et al., 
2002; Ridings et al., 2002). It is thus not surprising that a large body of trust research 
has focussed on the factors that engender trust. For instance, in online auctions, the 
effect of sellers’ reputation on buyers’ trust, as manifested in their bidding offers, has 
been repeatedly investigated (Resnick et al., 2006; Lucking-Reiley et al., 2000; Ba and 
Pavlou, 2002). This body of work has been important as it has offered prescriptions for 
the design of trust-enabling social systems.  
Despite the value of this approach though, the current debate has failed to fully address 
the need for repair mechanisms, operating when trust breaks down. This oversight can 
be partly attributed to a research focus on intentional and frequent acts performed by an 
offender with the aim to deceive others. For example, impersonators often become part 
of close-knit communities under a contrived identity. When discovered, identity 
deception can damage the trust cultivated within the wider community as users begin to 
question each others’ motives (Joinson and Dietz-Uhler, 2002; Grady, 1998). In 
addition, “trolls”, who are seemingly sincere users, seek simply to provoke a reaction by 
posting contentious comments which challenge a community’s commonly held beliefs 
(Donath, 1998).  
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To eradicate such intentional and recurrent offences, social system designers have 
created tools that allow communities to self-regulate: in newsgroups, malignant 
members can be filtered out so their comments cease to affect others; in online auctions, 
a fraudulent seller might be assigned a low reputation rating, thereby being driven out of 
the market. If the behaviour escalates, explicit measures can be taken by appointed 
individuals from the community stakeholders (e.g. in newsgroups intervention by a 
moderator; in Wiki, an administrator restoring original pages). In the last resort, there is 
also recourse to legal action. 
Against this dominant interest in intentional anti-normative behaviour, some researchers 
have alluded to certain situations during which one party may violate another’s trust 
unintentionally (e.g. Riegelsberger et al., 2005a). For instance, an expected action may 
not be executed because the trusted party is unable to perform or doesn’t have the 
required ability to do that action: as an example, in a remote collaboration project, trust 
was endangered as senior members of one remote team made false assumptions about 
their junior counterparts’ skills (Rocco et al., 2000). Moreover, the fulfilment of 
obligations may be prevented by unforeseen events that are outside the trusted party’s 
control. For example, a promised delivery might be delayed due to slow postal services 
(Riegelsberger et al., 2005a). Online markets recognise these possibilities, and buyers 
are advised to be patient, reverting to negative feedback only when necessary (Kollock, 
1999); despite these words of caution, eBay sellers still report distressing experiences 
due to unwarranted negative feedback (Khopkar et al., 2005). Also, when placed in a 
social dilemma under conditions of anonymity, as it happens for instance in an online 
auctioning environment, members are more likely to “defect”, i.e. not cooperate, and by 
doing so to damage the well-being of others (Zheng et al., 2002; Bos et al., 2002). 
However, although a member may “slip” once, as was shown in Chapter 4, when 
attention is drawn to the slip, most will repair the damage by apologising and correcting 
their future behaviour.  
These scenarios concern a different kind of offender: a benevolent member of the 
community who may have breached a norm unintentionally, or slipped once, regretting 
his/her behaviour thereafter. In face-to-face communication, proximity allows the 
offender to apologise, to elaborate on his/her intentions and to repair the breakdown, 
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thus paving the way towards forgiveness (McCullough et al., 1998; Boon and Sulsky, 
1997). Moreover, non-verbal expressions (e.g. blushing) given off by the offender may 
supersede and complement words of regret (Miller, 1996; Castelfranchi and Poggi, 
1990; Keltner and Buswell, 1997).  
Anonymous, one-off encounters add complexity in resolving breakdowns of trust. This 
is partly due to the narrow timeframe of each interaction in combination with the 
impoverished communication channel constricting the cues of trustworthiness one can 
acquire about another member (e.g. integrity, willingness to comply to institutions, 
benevolence; Riegelsberger et al., 2005a). At the onset, this establishes interactions that 
are perceived as more risky. Within this high risk interaction, reputation systems, which 
operate to maintain trust, are not effectively designed to repair trust. In fact, reputation 
systems have taken little provision to encourage the repair of trust breakdowns, with the 
exception of one recent approach; eBay has developed a feature called “mutual 
feedback withdrawal” by which users can contest the reputation score they received. 
Only if both the victim and offender agree to engage in this process, then the resolution 
of the issue is taken offline. Later, the victim of the offence may retract and improve the 
offender’s online reputation score. At heart, eBay offers an online offender an outlet 
through which to apologize, elaborate on his/her intentions and repair, subsequently 
allowing the victim of the offence to restore the trust by removing the original low 
reputation rating.  
Nonetheless, the design of the “mutual feedback withdrawal” does not shield both 
parties from the initial dismay resulting from the offence, thus building barriers that 
may stand in the way of resolution. On one hand, the victim will wrongfully believe 
s/he has been deceived. Because of this for instance, an offender’s articulated apology 
may be judged as contrived and insincere. Conversely, the unintentional offender may 
also experience anger due to the unjust low rating; this feeling of injustice may be 
sufficient to drive the offender to abandon the online community (Khopkar et al., 2005 
discuss the presence of this phenomenon in eBay; also Kelln and Ellard, 1999 show that 
punishment decreases an unintentional offender’s cooperation as compared to 
forgiveness).    
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In this thesis, a forgiveness decision maker is operationalised within a reputation 
system. eBay offers a formal pathway for repair after the offender has received a low 
rating. Furthermore, this process has to be initiated by either the victim or the offender. 
By contrast, this thesis advocates for a proactive type of forgiveness intervention made 
by the system. The intervention proposed is pre-emptive to the victim’s choice to take 
action against the offender. In this conceptualisation, upon an offence, the system will 
detect the trustworthiness of the offender by taking into account a number of factors. 
Only if the offender is judged positively by the system, the victim is presented with 
those factors to consider before penalising the offender (e.g. by assigning a low rating, 
by disengaging from the interaction). This type of intervention represents an “objective 
judgment” of the offence6, one that may alter the victim’s subjective view of the 
episodic (and thus perceived initially as less trustworthy) offender.  
The forgiveness intervention is proposed to lead to two benefits in the context of CMC. 
Firstly, forgiveness can decrease the victim’s anger towards the offender (Witvliet et al., 
2002). Therefore, an online forgiveness intervention should alleviate the victim’s 
negative responses towards the offender, a process that may re-establish trust and lead 
to resolution. Secondly, one study showed that punishment following an unintentional 
offence led participants to decline a further request made by the experimenter (Kelln 
and Ellard, 1999). In the same setting, participants who were forgiven cooperated more 
often. Similarly, an online intervention should invite the unintentional offender to repair 
the offence without receiving a penalty in advance such that might deter him/her from 
further participating in the community.  
 
6 In a study investigating judgments of forgiveness in romantic relationships, participants who were not 
involved in a relationship at the time of the study were significantly more consistent in their judgments 
than those who were in a relationship (Boon and Sulsky, 1997). Arguably, an onlooker who lacks the 
emotional involvement following the offence may offer a more objective view. 
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A proactive approach to repairing unintentional offences in CMC also follows earlier 
prescriptions made in game theory. Axelrod (1984) coordinated a computer tournament 
during which participants from 16 countries each submitted a game strategy for the 
prisoner’s dilemma game. After countering each rule against the other, Tit-for-Tat 
emerged as the most effective strategy of all. Tit-for-Tat first cooperated and then 
echoed the opponent’s strategy thereafter. If the opponent defected and then cooperated, 
then Tit-for-Tat responded with a punishment followed by cooperation. Tit-for-Tat 
forgave by forgetting the opponent’s previous behaviour, a strategy that ultimately 
increased cooperation. In follow-up work, 1% noise was purposefully introduced in the 
competing system to simulate the occurrence of an unintentional offence. A contrite Tit-
for-Tat strategy proved optimal: although the victim defected upon a defection, the 
offender was not provoked by this defection and thus cooperation was re-established 
(Wu and Axelrod, 1995). This example suggests it is unrealistic to always anticipate 
optimum conditions of cooperation that exclude the possibility of errors. Systems that 
support communication should be built on a framework that proactively re-establishes 
cooperation and rebuilds trust once it is compromised.  
Finally, we note, en passant, that two recent efforts in the field of human-computer 
interaction acknowledge the benefits of forgiveness. In ambient environments agents 
pursue their users’ interests in an autonomous manner. Conflicts that inevitably emerge 
can be reduced by integrating forgiveness and regret into the trust framework that 
governs the agents’ actions (Briggs and Marsh, 2006). In using computer applications, 
users often encounter error messages which can temporarily obstruct their work. 
Apologetic messages have been tried out as a way to alleviate users’ frustration during 
these system errors (Tzeng, 2004). 
5.3 Trust and Reputation 
In this Section, online trust is first described. We go on to discuss reputation systems 
which sustain trust in one-off interactions. The need to introduce methods for repairing 
unintentional offences is highlighted through a real world example. 
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5.3.1 Online Trust 
Online trust has been generally defined as “an attitude of confident expectation in an 
online situation of risk that one’s vulnerabilities will not be exploited” (Corritore et al., 
2003). Trust research promises to dampen users’ vulnerability towards potentially risky 
online technologies and computer-mediated exchanges with the provision of trust-
enabling information. Thus, a range of models have been proposed and tested 
empirically, addressing context-specific risks and different sources of vulnerability for a 
number of settings (e.g. transactional web sites: Corritore et al., 2003; e-commerce: 
McKnight et al., 2002; Egger, 2003; phishing attacks: Kumaraguru et al., 2006; 
computer-mediated communication: Riegelsberger et al., 2005a).  
This work focuses on trust as it develops in computer-mediated communication. Trust 
in this domain has been shown to enhance collaboration, cooperation and information 
exchange. In online communities, users are more likely to trust anonymous others who 
divulge private information and who actively respond to their posts (Ridings et al., 
2002; Joyce and Kraut, 2006). The risk carried in online social dilemmas, where one 
actor’s personal gain may harm another member of the community, is diminished when 
interactions take place over rich media such as video and audio compared to anonymous 
exchanges (Bos et al., 2002). Rich media increases members’ reported trust levels as 
well as collective rates of cooperation. Furthermore, trust in remote team collaborations 
can be increased with non-work related activities that create a shared group identity and 
cross-cultural understanding (Rocco et al., 2000; Zheng et al., 2002). Also, reputation 
systems are used to elicit feedback on participants’ past behaviour which is 
subsequently made available to other members of the community (Resnick et al., 2000). 
In online auctioning, for example, this allows a potential buyer to evaluate a seller’s 
trustworthiness by regarding the seller’s reputation. 
Trust has been broadly positioned within a semantic dichotomy: cognitive and 
emotional (Corritore et al., 2003; Rocco et al., 2000; Riegelsberger et al., 2005a). While 
cognitive trust is mostly understood as a change in attitude due to rational factors such 
as the reliability and ability of another party, emotional trust comes as a result of 
affective bonds that may develop between people.  
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We briefly illustrate how the two dimensions of trust may apply to an online market. 
Before engaging in a purchase decision, a buyer may chose to interact with a particular 
seller due to the low risk suggested by his/her high reputation score (cognitive trust). In 
the same setting, social information, such as a photograph or an off-topic discussion, 
exchanged prior to the transaction may also increase the buyer’s trust towards the seller, 
although the presence of this information may not be directly related to the task at hand 
(emotional trust) (Zheng et al., 2002; Rocco et al., 2000).  
Although cognitive and emotional trust co-occurs, at times one facet of trust can prevail 
over the other (Corritore et al., 2003). This point is illustrated by one study showing that 
emotional trust may override cognitive trust, depending on the quality of interpersonal 
cues displayed by the trusted party, in this case an online advisor (Riegelsberger et al., 
2005b). Riegelsberger et al. (2005b) confronted users with a series of risky transactions 
in advice uptake by giving them the choice of a “high ability” and a “low ability” 
advisor. Users were allocated to 4 different conditions each of which offered the choice 
of either a rich media advisor (avatar, video, audio, photo with text) or a text-only 
advisor, counterbalanced by ability. Overall, cognitive trust as increased by the 
advisor’s exhibited ability led participants to discriminate between the high and low 
quality advisors, therefore choosing high quality advice independent of its format. 
However, when users were faced with a final high risk choice, video and audio advice 
was preferred despite the advisor’s low ability, suggesting a potential bias of emotional 
trust.  
The next Section discusses the value of reputation systems in forecasting trust during 
mediated interactions. It then provides evidence for extending these systems in favour 
of repair.  
5.3.2 Reputation Systems     
Reputation systems “collect, distribute and aggregate feedback about participants’ past 
behaviour” (Resnick et al., 2000). In an anonymous environment that encourages one-
off exchanges, tracking members’ behaviour through time can become the prevailing 
indicator of a member’s trustworthiness. Indeed, in online auctioning, reputation history 
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is used to signal to a potential buyer whether a particular seller should be trusted. As a 
result, low quality sellers are forced to accept bids that reflect the real quality of their 
services (Lucking-Reiley et al., 2000), in some cases being driven out of the market.  
The main focal point of reputation research has been to protect the “system” by 
distributing information that is accurate and thus “trustworthy”. For example, reputation 
scores are collective and equal aggregations of all scores given by any number of 
members. Several researchers assess an evaluator’s previous quality of ratings by 
comparing them against the distribution of other members’ ratings. By using this 
method, members whose ratings converge with the common consensus are 
distinguished and given precedence, thus increasing the trustworthiness of the collective 
reputation score (Chen and Singh, 2001; Fujimura and Nishihara, 2003). Moreover, 
reputation systems are effective only when users volunteer feedback. The elicitation of 
feedback is considered to be one of the prevailing challenges of these systems (Resnick 
et al., 2000). Dellarocas et al. (2003) have shown that the bidirectional feedback system 
of eBay successfully encourages reciprocal feedback exchanges: usually sellers will rate 
buyers first, with the hope of receiving feedback in return. Another persisting problem 
for reputation systems is a fraudulent member’s ability to rebuild his or her status in the 
community, for instance as is currently allowed in eBay. Low quality sellers whose 
sales are declining due to a low reputation may start fresh by joining as new members; 
however stable identities which users would bear for the lifetime of their participation 
could encourage members to sustain a good reputation (Friedman and Resnick, 2001).  
Khopkar et al. (2005) examined the effect of one negative feedback on the subsequent 
behaviour of eBay sellers and buyers. Sellers who received one negative feedback 
following a transaction were 25% less likely to post new products than sellers who had 
no prior negative feedback, although this effect diminished over time. The impact of 
one or two negative feedbacks on sales is insignificant as compared to the financial loss 
one suffers when joining as a new member without a reputation. Therefore, the authors 
of this work conclude that sellers were well-intended members who abandoned their 
identity due to feeling unappreciated and unfairly treated. In support of this, another 
study showed that participants, who were unfairly punished as a response to an 
unintentional offence, were less likely to further cooperate than participants who were 
91
Chapter 5 • Background — “forgiveness can repair offences          
 
 
forgiven (Kelln and Ellard, 1999). The presence of negative feedback as given to sellers 
also led to a phenomenon Khopkar et al. call stoning, whereby buyers become more 
suspicious of a seller’s intentions. Buyers viewing sellers’ negative feedback were less 
likely to volunteer positive feedback upon the completion of a successful transaction.  
Khopkar and his colleagues’ findings suggest that reputation systems alone do not 
prevent the unfair treatment of an infrequent and/or unintentional offender. Indeed 
reputation systems seem to be based on the cognitive aspects of trust. The information 
they convey concerns members’ ability and performance, hence all the rational reasons 
for initiating a transaction in an online auction or for accepting a member’s advice in an 
online forum. Yet, when trust breaks down, it is unclear if a static reputation score can 
motivate forgiveness from the victim, while at the same time indicating the offender’s 
good intentions, regret and willingness to repair.  
The following Section discusses the process of forgiveness by which reconciliation is 
reached in face-to-face interactions. When trust breaks down, the same aspects that 
highlight cognitive trust in reputation systems (e.g. frequency of prior offences) can also 
motivate forgiveness. However, forgiveness can result from apology and benevolence 
which are based on similar mechanisms as emotional trust.  
5.4 Forgiveness 
This Section defines forgiveness. Four factors that are known to promote forgiveness 
are discussed. From this analysis, a model of forgiveness is extracted.  
5.4.1 A definition 
When an offence occurs, the victim of the offence might seek to avoid further contact 
with the offender and to withdraw from the relationship by adding distance (avoidance). 
The victim might also take direct actions that will harm the offender (revenge). When 
forgiveness is granted, the victim replaces these two tendencies with constructive 
behaviours that benefit the offender. Thus, forgiveness is defined as a prosocial process 
during which negative motivations towards the offender are reduced and replaced with 
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positive motivations (McCullough, 2001; McCullough et al., 1998; McCullough et al., 
1997). As predicted by this definition of forgiveness, an experimental study found that 
forgiveness was strongly related to behaviours of reconciliation and avoidance 
(McCullough et al., 1997). The positive motivations that lead to reconciliation, and 
override the victim’s initial negative disposition, are influenced by several determinants 
which we have grouped into four categories (although other conceptual categorisations 
can be drawn: e.g. McCullough et al., 1998): 
(1) The judgment of the offence represents the victim’s assessment of the offender’s 
action.   
(2) The offender’s efforts to repair represent the offender’s actions to alleviate the 
disruption and the ensuing negative emotions resulting from the offence.  
(3) Empathy is an affective attitude that is experienced from the victim towards the 
offender. 
(4) Beneficial historical relationship is the positive history the offender has shared with 
other members as well as with the victim. 
This definition of forgiveness is depicted in Figure 5.1, where the offender, member x, 
violates a norm with action A7.  
Following victim y’s negative predisposition towards offending action A, the four 
factors collectively add up to possibly motivate forgiveness8. The definition of 
forgiveness that we follow is at the level of motivation and therefore allows for a degree 
of freedom in long-term relationships: the victim may forgive a single offence without 
reversing his/her whole attitude towards the offender (Exline et al., 2003; McCullough, 
 
7 The offender and victim have equal value as people. This definition carefully reflects this by proposing 
that the victim assesses the offender’s action A during the act of forgiveness rather than him/her as a 
person (Holmgren, 1993). 
8 Forgiveness might also result from personality traits e.g. religiousness, agreeableness (McCullough, 
2001). Personality as a determinant of forgiveness is out of the scope of this thesis. 
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2001). Whereas an employee may forgive his boss following an insult, his overall 
negative attitude towards his boss may remain constant (McCullough, 2001; Holmgren, 
1993). Therefore, despite layperson understandings (Jeffress, 2000 – cited in Exline et 
al., 2003; Kearns and Fincham, 2004), forgetting, condoning, trusting and removing 
accountability is not always considered to be a part of forgiveness.    
 
Figure 5.1: A motivation-driven definition of forgiveness where four factors add up to increase 
forgiveness 
Next, we discuss the four central factors that may motivate forgiveness. Those are the 
judgment of offence (5.4.2), actions of repair (5.4.3), empathy (5.4.4) and beneficial 
historical relationship (5.4.5).  
5.4.2 Judgment of Offence 
Boon and Sulsky (1997) conducted a study aiming to capture the cues that contribute to 
the decision making process of forgiveness. Participants received hypothetical vignettes 
of an offence that varied the degree of the offender’s intent and the severity of the 
offence. Both the offence severity and the offender’s intent significantly weighed on the 
forgiveness decision (Boon and Sulsky, 1997). This result was also replicated in a more 
recent study by Fincham and colleagues (2005). Further to these two cues, the victim 
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may also compare a historical trail of the offender’s past behaviours against the current 
offence. Together, the frequency and severity of past acts provide additional 
information about the offender’s intentionality; as such they motivate or impede on 
one’s inclination to forgive (Buss, 1980).  
5.4.3 Actions of Repair 
Following an offence, an action of reversal or an apology given by the offender can 
increase the likelihood of forgiveness (Buss, 1980; Witvliet et al., 2002). In a series of 
studies, Witvliet et al. (2002) showed that either a fair restitution or a sincere apology 
equally increased forgiveness, decreased the victim’s anger towards the offender and 
decreased participants’ arousal (e.g. heart rate, facial muscles).  An honest offender, 
who apologises, compared to one who denies responsibility, is perceived by the victim 
as if having engaged in the deviant behaviour due to circumstances that were outside of 
his or her control. The offender’s perceived responsibility is lessened and the offender is 
judged as being more honest, sincere and trustworthy while the victim’s anger and 
tendencies to punish the offender are reduced (Weiner et al., 1991). Further to this, an 
unintentional offender, who may ultimately communicate his/her shame or guilt via an 
apology, is more likely to be forgiven than an offender who apologises without 
communicating the experience of these emotions (Hareli and Eisikovits, 2006; Weiner 
et al., 1991).   
5.4.4 Beneficial Historical Relationship 
Prior acquaintance such as a friendship or a business partnership establishes a longer, 
richer and mutually-rewarding history. The kind of benevolence that develops over time 
within interpersonal communication has been described as one of the main processes 
that increases trust during online communication (Riegelsberger et al., 2005a). Thus, 
prior benevolence shown by the offender should lower the attributions made (e.g. intent) 
by the victim. Prior knowledge about the offender’s good character should also lower 
the perceived risk that a forgiveness decision might entail (Exline et al., 2003). 
Closeness between the offender and the victim additionally provides a setting in which 
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the offender can apologise more easily. This in turn, has been found to increase the 
likelihood of forgiveness (McCullough et al., 1998). 
5.4.5 Empathy 
Empathy is defined as one’s emotional response towards another’s affect (Gruen and 
Mendelsohn, 1986)9. Empathy can be evoked by the offender’s apology. In a series of 
experimental studies, McCullough and his colleagues (McCullough et al., 1997; 
McCullough et al., 1998) provided evidence of a direct link from empathy to 
forgiveness. In one study, participants who had received an apology following a recent 
offence, each reported their empathy and also forgiveness towards the offender. A series 
of structural equation models, revealed a best fit model that posited empathy as a 
process that causally follows the offender’s apology and mediates the victim’s 
forgiveness. In a second study, participants who had been recently victims of an offence 
either received (1) an intervention that encouraged them to empathise and to forgive the 
offender, or (2) encouraged them to only forgive the offender, or (3) nothing at all. 
Participants who received the empathy and forgiveness intervention (treatment 1) 
reported higher forgiveness rates towards the offender as compared to participants in the 
other two treatments. However, the role of empathy has been mostly investigated in 
long-lasting relationships. The lack of closeness in one-off interactions may prevent the 
offender from expressing guilt (McCullough et al., 1998); although in this thesis we 
propose mechanisms for eliciting these kinds of admissions (see Chapter 4). 
Furthermore, the weak bond existing between the two members may simply reduce the 
victim’s empathic disposition towards the offender (McCullough et al., 1998).   
Empathy also manifests in embarrassment. This emotion is defined as ‘empathic 
embarrassment’, a milder form of embarrassment ‘incurred’ by imagining oneself in 
another’s place (Miller, 1987). Empathic embarrassment follows from three factors. 
 
9 The receiver’s emotional response does not necessarily mirror the sender’s emotion. 
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Firstly, the salience of the offender’s embarrassment can control the degree of the 
victim’s empathic embarrassment. Offenders, who look visibly embarrassed, by 
blushing for example, elicit more empathic embarrassment from others. In this sense, an 
embarrassed façade is parallel to an apology. Secondly, empathic embarrassment 
intensifies when the victim is somewhat familiar with the offender. This is the case even 
after a short one-off meeting. Miller (1987) found this to be true when the two parties 
had previously cooperated but also when they had competed. Thirdly, we foster stronger 
feelings of empathy towards those who are most similar to us in terms of personality or 
characteristics (e.g. a colleague or a cultural compatriot). Likewise, one will be more 
empathic towards an offender with whom s/he shares a similar history of offences, and 
thus a similar set of values (Exline et al., 2000 – cited in Exline et al., 2003).  
5.4.6 Summary of forgiveness 
To summarise this Section, we discussed the four main factors that motivate 
forgiveness, each of which is comprised by several constituents. The judgment of the 
offence includes the severity of the current offence, the frequency/severity of previous 
offences and the offender’s intent. The offender’s efforts to repair contain apologies and 
reversal of the action. Empathy experienced from the victim towards the offender is 
motivated by apologies, the offender’s visible acknowledgment, familiarity and 
similarity between the two parties. Finally, beneficial historical relationship with the 
offender includes frequency and utility of prior benefits.  
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Figure 5.2: The four main factors of forgiveness and their ten constituent parts 
Figure 5.2 depicts the full view of this model, which is used as a foundation for the 
development of the work outlined in the following two Chapters. 
5.5 Benefits of forgiveness  
Although forgiveness research is still a new and developing field, evidence obtained so 
far offers significant incentives for seeking to promote forgiveness10. Forgiveness 
mediates and resolves conflicts to sustain healthy long-term relationships; forgiveness 
granted after an interpersonal offence is strongly correlated with dyadic satisfaction and 
commitment (McCullough et al., 1998). A forgiving attitude also promotes cooperation 
 
10 This is not to say that forgiveness is always optimal. Premature forgiveness for example, in which the 
victim has not recognised his or her worth as a person may lead to more anguish and further abuse from 
the offender in the long term (Holmgren, 1993).  
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when compared to a vengeful outlook (Axelrod, 1984). In the long term, forgiveness has 
been shown to positively affect health; withholding forgiveness and thus ruminating 
about an offence, increases stress levels and can impede on the healthy functioning of 
the immune system (for a review see Worthington and Scherer, 2004; Spiers, 2004). For 
current purposes, forgiveness issued during an unintentional offence stimulates the 
offender into actions of repair. By contrast, in the same context, punishment decreases 
the offender’s willingness to cooperate (Kelln and Ellard, 1999).  
Given these reasons, the facilitation of forgiveness has become increasingly important 
cutting across a number of fields such as law, psychology, religious studies and 
organizational management (Exline et al., 2003). Different types of forgiveness 
intervention procedures have been proposed and are being tried out for providing 
closure for the victim as well as for the offender (e.g. Enright and Fitzgibbons, 2000; 
McCullough et al., 1997; Saltzman, 2005; Fincham et al., 2005). To give an example, 
Fincham et al. (2005) found that people whose attributions towards the offender were 
low (e.g. intent and responsibility), found it easier to forgive the offender regardless of 
how severe the offence was. Thus, if human interventions focus on changing victims’ 
attributions about the offender, forgiveness may be successfully facilitated.  
5.6 Summary 
In this Chapter, we discussed the existence of benevolent online offenders who may 
have transgressed a norm unintentionally, experiencing regret over their actions. The 
topic of trust was surveyed, focusing in particular on how trust in sustained with the aid 
of reputation systems. We argued for instituting mechanisms for repair by discussing 
the presence of unjust ratings within the eBay reputation system, a phenomenon that 
leads members to abandon the community (Khopkar et al., 2005). 
A well known mechanism for repair is forgiveness. Forgiveness is defined as a prosocial 
process in which the victim’s negative motivations towards the offender are replaced by 
positive motivations (McCullough, 2001). These positive motivations can be increased 
as a result of a positive judgment of the offence, reparative actions offered by the 
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offender, empathy experienced from the victim for the offender and also a historical 
beneficial relationship between the two parties. Drawing on the same cognitive and 
emotional distinction made for trust, when it comes to trust breaking down, it was 
argued that reputation systems mostly support the cognitive factors that motivate 
forgiveness (e.g. offence severity) while the affective aspects (e.g. apology) of 
forgiveness are not emphasised.  
In a move to address this issue, eBay has extended its reputation system to include a 
reversal mechanism that is offered after the victim has assigned a negative rating to the 
offender. This mechanism on the one hand allows the offender to apologise, and if 
possible to repair the offence, while the victim can retract the negative rating. However, 
such a forum, that takes place after the escalation of the offence, may not be adequate. 
Firstly, one-off interactions allow members to gain only a limited view of others’ 
trustworthiness. As a result of this, interactions are perceived to be more risky. During 
an offence, the victim’s low trust threshold may encourage negative attributions (e.g. 
the offence was intentional) and hinder resolution. Secondly, given that eBay provides 
this process of resolution after the victim’s rating to the offender, at the onset the victim 
will wrongfully believe s/he has been deceived while the unintentional offender may 
experience anger due to the unjust low rating. Both of these reactions can create an 
uncooperative climate in which reaching a form of resolution becomes difficult.  
This thesis addresses the concerns above by advocating for a preventive and proactive 
forgiveness intervention made by the system. Motivated by the benefits of forgiveness 
(see Section 5.5), the aim is to extend the design of a reputation system to also include a 
novel intelligent forgiveness decision maker. The decision maker assesses the cognitive 
aspects of forgiveness (e.g. a user’s prior performance) as well as the affective aspects 
(e.g. apology, previous benevolence). If forgiveness is judged by the system to be 
appropriate, the victim is presented with a list of all the factors that might transform his 
or her negative motivations towards the offender into positive and constructive 
behaviours. This method of forgiveness intervention is expressly targeted at resolving 
online trust breakdowns that result from unintentional and/or infrequent offences of 
benevolent members.  
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It must be noted that the purpose of this thesis is not to model forgiveness or to theorise 
on forgiveness. Therefore, although we acknowledge that several constituents of the 
model presented above cross over11, examining or modelling these connections is not 
the focus of this work. Rather, the aim of this work is to inform the victim’s judgment 
on all the possible factors that are known to motivate forgiveness. This is particularly 
important in an online environment where anonymity and one-off encounters cast a 
negative bias on an unintentional offender. Two steps are taken and are addressed in the 
following two Chapters: 
(1) The first step builds an intelligent forgiveness decision maker on the basis of the 
forgiveness theory discussed in Section 5.4 of this Chapter. The decision maker first 
collects and then computes the four main factors that may lead to forgiveness. If 
forgiveness is judged as appropriate, it then acts on this information. An illustrative 
example is developed for a reputation system embedded in an e-learning setting. 
Chapter 6 describes this technical implementation. 
(2) The second step carries out an experiment in which participants are placed in the 
role of the victim of a trust breakdown. The aim is to examine whether the 
intelligent forgiveness decision maker is an effective method for promoting the 
repair of a trust breakdown. This approach is compared to the eBay “mutual 
feedback withdrawal” implementation and also to a basic reputation system. 
Victims’ self-reported forgiveness and their willingness to re-trust the offender are 
used as measures of repair. Chapter 7 presents the results of this experiment.
 
11 For example, apology motivates both actions of repair and empathy. Also, the closeness that results 
from a beneficial historical relationship encourages apologies. 
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Chapter 6  
A computational application of 
forgiveness for an e-learning 
setting 
6.1 Introduction 
In Chapter 5, the theory of forgiveness was discussed as formulated in the fields of 
psychology and philosophy. We demonstrated the need for a proactive and intelligent 
intervention of forgiveness to resolve an unintentional offence of a benevolent online 
member. It was argued that extending the design of a reputation system is an 
appropriate application for such an online intervention.  
In Section 6.2 of this Chapter, we use this theory to extract five premises. These 
premises encapsulate the overall forgiveness decision along with the four motivating 
factors (i.e. judgment of offence, actions of repair, beneficial historical relationship, 
empathy) and their ten constituent parts (i.e. intent, severity, frequency of offences, 
utility, frequency of utility, apology, action of reversal, visible acknowledgment, 
similarity and familiarity). In Section 6.3, we develop a forgiveness decision maker that 
reifies this theoretical basis of forgiveness and is built using fuzzy inference systems 
(FIS). We first justify our reasoning for using FIS and outline FIS. We then describe the 
implementation of the forgiveness decision maker. Finally, we give a few examples of 
the fuzzy rules which are used by the decision maker to make its forgiveness inference. 
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Section 6.4 gives a demonstrative example on how the decision maker outlined in 
Section 6.3 can be applied in an e-learning setting. We design a reputation system that is 
appropriate for sustaining trust in this domain. We then present the method used for 
collecting and computing the ten constituent parts of forgiveness (e.g. offence severity) 
that are used as input by the decision maker. Lastly, we discuss the underlying 
architecture of the e-learning system; this architecture facilitates the collection and the 
computation of the ten constituent parts of forgiveness, it inputs them to the forgiveness 
decision maker and it provides a direct output of the ‘objective’ forgiveness judgment to 
the user. This Chapter is summarised in Section 6.5. In discussing the full-scale 
implementation of the forgiveness decision maker in an online community, several 
design points are raised. 
6.2 Formalising forgiveness in five premises 
Forgiveness is a prosocial process during which negative motivations towards the 
offender are reduced and replaced with positive motivations (McCullough, 2001; 
McCullough et al., 1998; McCullough et al., 1997).  
Premise 1: Offender x violates rule A. Initially y, the victim of x’s offence is 
inclined negatively towards x. y assesses all the factors surrounding x’s action-
violation A and decides to issue forgiveness by applying a series of (+) positive 
motivations to his initial (-) negative state. 
Offence severity and the offender’s intent have been found to significantly weigh on the 
forgiveness decision (Boon and Sulsky, 1997). Furthermore, the frequency and also 
severity of previous actions motivate or hinder one’s inclination to forgive (Buss, 1980).  
Premise 2: Victim y assesses x’s action by (severity) AND (frequency * severity 
of x’s historical actions) AND (x’s intent) 
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An action that reverses the offence or an apology given by the offender can increase the 
likelihood of forgiveness (Buss, 1980; Witvliet et al., 2002) 12.  
Premise 3: Victim y issues forgiveness if x offers (an apology) AND (reparative 
action B >= action A) 
Prior acquaintance between the victim and the offender establishes a longer, richer and 
mutually-rewarding history in which benevolence can develop (Riegelsberger et al., 
2005a). This kind of benevolence can alleviate a trust breakdown and thus facilitate 
forgiveness.  
Premise 4: Victim y will issue forgiveness if (the utility of x’s previous actions 
has been high) AND (x has been frequently beneficial to y in the past)  
Empathy is elicited by the offender’s apology. Furthermore, a visible acknowledgment 
from the offender may lead to empathic embarrassment. Empathic embarrassment is 
more likely when the victim is somewhat familiar with the offender. Additionally, 
stronger feelings of empathic embarrassment are fostered towards those who are most 
similar to us e.g. personality or characteristics. Likewise, one will be more empathic 
towards an offender with whom s/he shares a similar history of offences, and thus a 
similar set of values (Exline et al., 2000 – cited in Exline et al., 2003).  
Premise 5: The extent of victim y’s forgiveness will vary by the (degrees of 
empathy/empathic embarrassment y feels for x) which increases IF (x apologises) 
AND (x’s embarrassment is visibly intense) AND (if y has some prior familiarity 
with x) AND (if y shares similar characteristics with x)  
 
12 Note that an action, in order to be reparative has to be perceived by the victim to have equal utility as 
the utility lost due to the offence. 
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In this Section five premises of forgiveness were extracted on the basis of the theory 
elaborated in Section 5.4 of Chapter 5. These premises are used in Section 6.3 of this 
Chapter to build a decision maker of forgiveness.  
6.3 Fuzzy Inference Systems (FIS) as the operational basis 
This Section first justifies the choice of using fuzzy logic for the implementation of the 
forgiveness decision maker. Next, the forgiveness decision maker is modelled on the 
basis of the five premises presented in Section 6.2. Several examples of fuzzy rules are 
given which are used by the decision maker to make its forgiveness inference. 
6.3.1 FIS Overview 
The theoretical work we have discussed so far, with the exception of a study conducted 
by Boon and Sulsky (1997), has isolated and then measured the constituents (e.g. intent) 
of each factor (e.g. judgment of offence) separately. Boon and Sulsky’s study 
demonstrates the independent rater ‘disagreement’ on how the different constituents 
weigh on the decision to forgive13. Therefore, in operationalising the theory, there is a 
need to define a more concrete model that describes the ranges and interactions of all 
four factors and their ten constituent parts. To address this issue we implement the 
forgiveness decision maker by using the Sugeno (1985; see also Takagi and Sugeno, 
1985) fuzzy inference system (FIS), as fuzzy logic satisfies these two important aspects.   
(1) Ranges: FIS allows for each constituent part to be stored in ranges, from high to 
low, which is particularly important as for example, an offence 1 may be considered 
80% severe whereas an offence 2 is regarded as 20% severe.  
 
13 Participants were shown vignettes of offences. They were asked to judge the offender’s 
blameworthiness and also the likelihood of issuing forgiveness. There was significantly higher agreement 
for judgments of blameworthiness as compared to judgments of forgiveness (Boon and Sulsky, 1997).  
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(2) Interactions: The decision maker closely follows the structure of the five premises 
so that each motivating factor is separately computed on the basis of its own 
constituents and then passed onto the final decision maker. 
Fuzzy Logic, as developed by Takagi and Sugeno (1985) is a formalism which 
facilitates reasoning about imprecise facts, uncertainties, and value judgments – in other 
words, all the human factors that might inform a forgiveness decision. Fuzzy Logic is 
the basis of fuzzy inference systems, although there are different types of fuzzy systems 
as there are various different ways in which outputs can be determined. 
In general, to build a fuzzy system, an engineer might start with a set of application-
dependent fuzzy rules as specified by a domain expert. In our case, the fuzzy rules for 
the operational model are derived from the theoretical premises described in Section 6.2 
of this Chapter. Fuzzy rules are expressed in the form ‘if … then …’ that convert inputs 
to outputs, where both inputs and outputs are members of fuzzy sets (a fuzzy set is a set 
in which objects are members to some degree). So, for example, we might have a rule of 
the form: 
If the offender apologizes and does not repair the offence then the 
forgiveness value is increased by 10% 
Similarly, 
If the offender apologizes and repairs the offence  
then the forgiveness value is increased by 30% 
Given a set of such rules, it may be that a particular range of inputs fire (activate) any 
given subset of those rules. The rules which are fired then contribute proportionally to 
the fuzzy output: this is calculated by applying the implication method of fuzzy logic to 
the activated rules and aggregating all the results. The process of defuzzification 
converts the aggregated output into a ‘crisp’ value (the usual method is a centroid 
calculation, i.e. finding the centre of an area under a curve). 
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This entire process, called fuzzy inference, thus converts quantitative inputs into a 
precise output using qualitative statements: in our case, this precise output is a yes-no 
decision on whether to forgive or not. 
6.3.2 FIS of Forgiveness 
The FIS decision maker that is implemented here (see Figure 6.1) receives numerical 
values of the ten constituent parts as its input in order to make a yes-no forgiveness 
decision (d).  
 
Figure 6.1: The forgiveness decision maker built with five fuzzy inference systems 
The forgiveness decision maker goes into effect only when an offence occurs i.e. a user 
has violated a norm. At that time, the ten signals of forgiveness are computed. They are 
then input into FIS2 through FIS5. The outputs of FIS2 through FIS5 represent the 
weights of the four forgiveness factors which are input to FIS1 to compute a final output 
value ‘d’.  FIS1 is the operationalisation of premise 1 in Section 6.2 and the final value 
d constitutes the forgiveness recommendation (forgiveness = true if d>n14). Given the 
present lack of knowledge in the field of psychology on how each motivating factor 
 
14 n represents the forgiveness threshold that the designers of a social system choose to assign. 
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weighs on the overall forgiveness decision (d), the four factors are given an equal 
weight of 0.25.  To avoid a biased forgiveness decision, the apology constituent, which 
was presented earlier as part of both reparative actions and empathy, is input only once 
(FIS3).   
6.3.3 Examples of Fuzzy Rules of Forgiveness 
The fuzzy inference systems FIS1-5 are based on a set of rules that follow the structure, 
form and theory of premises 1 through 5 of Section 6.2. The full set of rules can be 
found in Appendix C. Here, we give representative examples of two fuzzy sets, the 
fuzzy set for judgment of offence and the fuzzy set for the overall forgiveness decision.  
The judgment of offence as expressed in premise 2 is reliant on the three constituents of 
severity, frequency and intent. As each increases so does the probability of a low 
forgiveness rating. An example of two rules follows that demonstrates this difference in 
granularity:  
If severity is low and frequency is low and intent is high  
then judgment of offence factor is 0.66 
In contrast, 
If severity is low and frequency is high and intent is high then 
judgment of offence factor is 0.33 
Following the calculation of each individual factor, its value is input in the fifth FIS and 
a crisp value of forgiveness is computed on the basis of its own rules. For example: 
If judgment of offence is high and actions of repair is high  
and beneficial historical interactions is low  
and empathy is high then forgiveness is 0.75 
As discussed in Section 6.3.1, there is limited knowledge regarding the power of each 
constituent over the forgiveness decision (e.g. intent opposed to frequency of prior 
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offences), thus each of the constituent parts is assigned an equal weight inside its 
respective decision maker. 
6.4 Application Domain 
In the previous Section, a generic forgiveness decision maker was constructed whose 
integration and input values are ultimately determined by the domain it is fit into. The 
objective of this Section is to present an example demonstrating how the forgiveness 
decision maker can fit into a specific CMC scenario.  
The forgiveness mechanism can be integrated into an e-commerce platform such as 
eBay where a seller may not deliver quality of service (e.g. slow post resulting in late 
delivery).  Forgiveness can also be appropriate in an e-health scenario in which the 
discussion of sensitive topics may often lead to misinterpretations. Here, we 
demonstrate how to fit the forgiveness decision maker into an e-learning scenario. 
Collaborative distance learning relies on transactions (e.g. assignments) but it also has a 
social capacity, i.e. students may use the tools available to communicate before 
transacting. Therefore, given the transactional and social elements of e-learning it is 
assumed that offences of social and practical nature are equally salient in this domain. 
The diversity of online offences occurring in this environment makes e-learning an 
appropriate case study. 
In this Section, we first define the collaborative distance learning domain into which we 
customise the computational application of forgiveness. Next, we describe the collection 
and then the computation of the ten constituent parts of the four factors which as 
illustrated in the previous Section, are used by the FIS as inputs (see Figure 6.1). 
Finally, we demonstrate how the constituent parts and decision maker integrate into a 
complete comprehensive architecture.  
6.4.1 System overview 
The application of forgiveness is integrated in a collaborative distance-learning 
environment. The workflow of this environment supports dyadic interactions. The term 
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‘collaboration’ in this domain, constitutes the smooth delivery of a promised 
assignment. Smooth collaboration on a given assignment might be contingent on a 
number of factors. To find out what aspects are important in this setting, we asked 17 
participants, currently enrolled in an undergraduate degree at Imperial College, to report 
problematic incidents that are common during such team work.  
Each participant first reported up to 3 incidents and then categorised each incident on a 
classification that we provided; the classification included common issues that arise 
during collaborative work such as ‘work quality’ (e.g. his/her skills were low), 
‘reliability’ (e.g. he/she didn’t prepare so we spent time answering questions that were 
already solved), ‘communication’ (e.g. specifications were changed without my 
consensus) and ‘organisation’ (e.g. s/he promised to give the assignment on time but 
made a wrong estimate). There was also an open ended field labelled ‘other’ in the 
event that the classification given by us did not adequately describe the incident 
reported. Fifty incidents were reported in total. We found that the classification 
provided was used to a large extent by most participants; however we added a fifth 
dimension ‘team player’15 for describing two incidents that were not described by our 
scheme. On the basis of this informal analysis, Figure 6.2 proposes a reputation system 
that would benefit this domain16.  
When signing up to participate in the community, a member is requested to fill out a 
brief survey reporting two successful and two unsuccessful past teamwork experiences. 
The first signifies a benefit gained as a result of the team collaboration, while the second 
represents an offence executed during the collaboration. These reports are in turn 
 
15  E.g. a team member chooses to discard the specifications required for the class in order to pursue a 
ready-made solution that was already implemented in previous work. 
16 eBay has recently introduced a similar classification in their feedback forum. The dimensions in their 
implementation are also context-specific e.g. item as promised. 
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processed by a human moderator, who checks them in terms of quality (e.g. grammar, 
clarity of articulation) and ensures that incidents are not duplicated.  
 
Figure 6.2: A reputation system proposed on the basis of participants’ reports 
With the passage of time, each incident is rated repeatedly as members complete more 
assignments. Thus, successful and unsuccessful collaboration incidents build up a 
corresponding ‘utility’ or ‘severity’ rating, derived from the mean of all members’ 
ratings. These ratings represent an objective measure of severity or utility. The 
collaboration reports and their corresponding ratings are constantly kept updated as new 
members’ reports are always factored in. Upon collaborating with another member, a 
user selects the benefit or offence which most closely characterizes his/her experience 
from the knowledge base. This report is stored, and over time builds up a member’s 
history. In the event of an offence report, the system takes users through four sequential 
steps.  
(1) The victim first reports the incident.  
(2) The incident is forwarded to the offender. The offender is given an outlet that 
encourages him/her to reverse or apologize for the action-violation.  
(3) The intelligent component executed with fuzzy inference systems is instantiated and 
assesses whether the particular offender should be granted forgiveness. The victim 
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of the offence is then informed of this decision and is presented via the interface 
with relevant-to-the offence information (e.g. the offender’s past history and all the 
other factors used by the FIS to compute value d).  
(4) The act of forgiveness is ultimately the user’s decision as his/her personal judgment 
may differ from the one inferred by the FIS. If the victim forgives, he or she might 
respond to the offender’s offer or apology and opt out from rating the offender until 
a later time. 
Figure 6.3 displays wireframes that illustrate these four steps. 
 
Figure 6.3: Illustrating the forgiveness intervention 
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6.4.2 Collection and computation of the constituent signals 
Earlier, ten constituent factors of forgiveness were mentioned, each of which impact on 
one’s decision to forgive. In face-to-face interactions these constituents may be 
collected by memory, perception or interaction. For example, the offender’s visible 
acknowledgment is immediately perceived through his/her face e.g. blush (Keltner and 
Buswell, 1997). Similarly, the offender has immediacy of contact, therefore making it 
possible to apologize for an offence (McCullough et al., 1998). In this forgiveness 
application, new ways are constructed for collecting this kind of data. We now detail the 
computation and/or collection method for each constituent factor individually 17. 
 :0j The severity of an offence is a value that is assigned to each type of offence 
automatically and is measured from 0 to 0.5. Rating values higher than 0.5 are classified 
as beneficial collaborations. As described in 6.4.1, the severity value is the mean of 
ratings for each offence as given by users of the community.  
 :1j  The frequency of a particular offence is computed by: 
21
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(1)
where doffencekinn denotes the number of the offender’s offences of the current kind, 
offencesn is the offender’s total number of offences across time and ionscollaboratn are the 
offender’s total collaborations within the community. Two aspects of frequency are 
encapsulated in this formula: the frequency of the current offence is computed with the 
 
17 The computations for intent, action of repair and apology presented in this section rely on users’ 
reports. Another possible implementation would be to use automatic linguistic detection algorithms to 
obtain values for these constituents; for instance, efforts are underway for revealing the linguistic patterns 
for detecting deception (ref). 
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first division and the frequency of the offender’s total past offences are computed with 
the second division. Among other possibilities, this equation intends to capture the 
instances where a user has infrequently violated a particular norm but at the same time 
frequently violates many others.  
 :2j  A judgment on the offender’s intent is reported both by the offender and the 
victim via a user interface which activates upon the offence. The report values range 
from 0 to 1 (i.e. [0, 1]). Each user’s intent-report is given a different weight depending 
on his/her credibility which is computed on the basis of past offence frequency and 
severity. Specifically, a user’s credibility is: 
n
Ri
C
n
i∑== 1  (2)
where n  is the number of the total collaborations that the user has had within the 
community and R  is the rating of each collaboration. As previously mentioned, ratings 
between 0 and 0.5 are considered offences, whereas ratings greater than 0.5 and less 
than 1 are categorized as benefits. The following formula encapsulates intent:  
( ) ( )
2
**
2
vvoo CICIj +=  (3)
In this formula oC  denotes the offender’s credibility, vC is the victim’s credibility, oI  
and vI signify the offender’s and victim’s intent report rating. 
  :3j Apology from an offender is reported via a user interface and is then offered to 
the victim of the offence. The honesty of the offender’s report is then given a rating oA  
by the offender and vA  by the victim, ranging from 0 to 1. Both ratings are weighed 
equally into the overall apology value. Similar to computing intent, the offender’s and 
victim’s credibility oC  and vC  is taken into account and weighted into the overall 
apology value. Therefore, apology is given by: 
 
( ) ( )
2
**
3
vvoo CACAj +=  (4)
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  :4j  The offender may offer a reparative action to the victim by either reversing 
the offence or by completing a new task. This process is facilitated by a user interface. 
When the action of repair has been offered, the offender rates it with oRA and the victim 
rates it with vRA , both ranging from 0 to 1. The offender’s and victim’s credibility is 
also computed into the final reparative action value. The formula for reparative action 
is: 
 
( ) ( )
2
**
4
vvoo CRACRAj +=  (5)
 :5j The utility of benefits is a value that is assigned to each type of benefit 
automatically and is more than 0.5 and less than 1. As described in Section 6.4.1, this 
value is the mean of ratings for each benefit as given by users of the community. 
  :6j The value of benefits frequency between two members is calculated by 
dividing the number of benefits ndbenefitskin that the victim has experienced while 
collaborating with the offender, by the total number of collaborations between the 
victim and the offender ionskindcollaboratn . The benefits a member has provided to other 
members of the community is weighed into the formula by the division of benefits 
provided during all other collaborations benefitsn and ionscollaboratn denoting the total of 
collaborations across time.  
As such, beneficial historical relationship is: 
26
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 :7j The offender’s visible acknowledgement (e.g. the blush) value is controlled by 
the degrees of the offence frequency formula 1j . That is, if the offender has rarely 
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performed the action in question, the visible acknowledgment value will be high and the 
victim of the offence will be signalled of the offender’s emotional display.  
:8j Prior familiarity between two members is defined by the formula: 
⎟⎟⎠
⎞
⎜⎜⎝
⎛=
f
tn
j ionscollaborat,1min8  
(7) 
where tn ionscollaborat denotes the number of collaborations between victim and offender in 
time interval t . Both t and f values are application specific. In our scenario, t is set to 
the 3-month academic quarter during which the student-users will be using this system. 
We intuitively consider familiarity to be gained after collaborating for at least 3 times, 
so that f equals 3. This formula tracks the number of total collaborations between the 
victim and offender during the 3-month time interval and considers familiarity to be 
achieved following three or more collaborations. 
 :9j Similarity between two members is given by: 
( )vo ddmatchj ,9 =  (8) 
where vd is the victim’s set of all past forgiveness decisions (d), each containing the ten 
constituent motivations 100 jj − . For each vd , the match function finds the closest set of 
constituent signals to those of the offender’s set of od . It then goes on to compare the 
final forgiveness decision (d) of those sets. Similarity is the sum of all identical 
decisions divided by the victim’s total number of forgiveness decisions.  
6.4.3 System Architecture  
The overall framework integrating both the ten constituent factors and the forgiveness 
decision maker is depicted in Figure 6.4. It consists of two main modules:  
? An input conversion layer which stores and computes the values of the ten 
signals )( 90 jj − . 
? The decision maker that outputs the final forgiveness decision (d). 
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The input conversion layer of the system, stores a member’s successful (beneficial) or 
unsuccessful (offensive) collaborations as two separate objects. Those objects are 
labelled the Collaboration Report object and the Offence Appraisal object respectively.  
Following a collaboration with another member, a user reports on his/her experience. If 
the experience was positive, then the user’s report is stored in a Collaboration Report 
object. The Collaboration Report object captures the identity of the user, a timestamp, 
and a measure of the benefit of the collaboration. In contrast, if the collaboration 
experience was negative, the user’s report is stored into an Offence Appraisal object.  
The Offence Appraisal object captures the type of offence, the identity of the offender, a 
timestamp, measure of the offence severity and parameter values which are used to 
compute the values of some of the constituent parts. These include the intent, apology 
and reparative actions. The constituents that rely on historical data, such as offence 
frequency, beneficial historical relationship, similarity and prior familiarity between the 
offender-victim and visible acknowledgement are computed separately in the input 
conversion layer to be later passed as signals to the decision maker. Upon completing 
the interaction, both the Collaboration Report and the Offence Appraisal objects are 
stored so that each user builds up a history over time.  
 
Figure 6.4: System architecture integrating the ten constituents of forgiveness and  
the five FIS decision makers 
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6.5 Summary 
This Chapter gave an overview on the formation of forgiveness by the collective 
‘accumulation’ of four positive factors. Five premises were extracted that describe this 
definition. The first part of this Chapter focused on creating a generic forgiveness 
decision maker. Based on the five premises, an operational model was designed, 
additively shaped by the four factors’ interactions, implemented with fuzzy inference 
systems. Fuzzy inference systems (FIS) were chosen because of the flexibility they 
offered. Firstly, FIS allowed for each input to be stored in ranges which is vital for some 
constituent parts (e.g. the utility of a benefit). Secondly, FIS allowed us to build a 
decision maker that closely followed the theoretical structure of forgiveness. Therefore, 
the computational model of forgiveness was implemented by building a separate 
decision maker for each of the four positive factors of forgiveness. The values’ output 
from the four decision makers were then input into a final decision maker which 
computed the yes-no forgiveness decision. Finally, several examples of fuzzy rules were 
given, also guided by the five theoretical premises of Section 6.2.  
Overall, the guiding principle was to create a model that is straightforward to automate, 
and can be integrated into any platform e.g. multi-agent systems or configured for any 
application domain e.g. e-commerce. The fuzzy sets that FIS used as a basis to make an 
inference are written in a natural processing language which is both comprehensive and 
replicable by a wider audience ranging from social scientists to computer scientists. 
Even more, fuzzy rules offer flexibility in changing the weights of the factors and 
constituents to reflect any expert’s judgment. Similarly, depending on the type of social 
system in which a forgiveness mechanism is fitted, different computations for the ten 
constituents can be made.  
The second part of this Chapter demonstrated how the generic forgiveness decision 
maker can be applied in a computer-mediated scenario. A demonstrative example was 
developed for an e-learning setting. Firstly, the e-learning setting was described and a 
reputation system was proposed that is appropriate for this environment. Secondly, ten 
computational formulas were developed for calculating each of the ten constituent parts 
of forgiveness. Finally, an integrative architecture was presented for bringing together 
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three features: (1) The input conversion layer that stores and calculates the ten 
constituent parts of forgiveness (2) The five forgiveness decision makers involved in the 
computation of the forgiveness decision and (3) The interface that outputs the 
forgiveness judgment to the user. The interface output is discussed and evaluated in 
Chapter 7. 
6.6 Discussion  
The objective of this thesis is to bring forward the neglected but yet significant topic of 
forgiveness while at the same time creating an operational model that can be easily 
adopted in a number of domains. Although experimental studies offer positive prospects 
for forgiveness applications, we have to mention some of the possible challenges we 
may face when integrating and evaluating such a model in a computer-mediated 
environment.  
Vulnerability: Forgiveness may encourage harmful behaviours by withdrawing well-
deserved punishment (Holmgren, 1993). In the case of online systems, users may 
‘hijack’ the system and find ways to manipulate it to their advantage (this is a common 
phenomenon in reputation systems; see Resnick et al., 2000). Therefore, a responsible 
and careful facilitation is vital.  
Semantics: Human actors’ expectations, perception and understanding of forgiveness 
often exceed the actual function of forgiveness as formally given in psychology (Kearns 
and Fincham, 2004). For example, despite colloquial beliefs, forgetting or trusting is not 
part of forgiveness.  This point should be addressed with the design of clear and 
communicative language during the forgiveness facilitation i.e. it should be made clear 
that forgiveness does not automatically repair trust. Moreover, given the discrepancy 
between lay understanding and formal definitions of forgiveness, the word ‘forgiveness’ 
should not be displayed during the intervention. This point is further made by Umbreit 
(2001 – cited in Exline et al., 2003) who argues against using the term ‘forgiveness’ in a 
restorative justice context to avoid the pressure carried by possible colloquial beliefs.  
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Training and incentives: Often in reputation mechanisms users are not inclined to 
report their experiences unless they are negative (Resnick et al., 2000). In order for the 
forgiveness model to work properly, by weighing in equally utilities and benefits, this 
issue has to be resolved. It is therefore vital that users are trained on why this 
mechanism is important, what information it requires to work efficiently and to be given 
incentives to report equally on their positive and negative experiences. This issue should 
be also considered when designing the reporting interfaces so that the information input 
required is minimal. 
Un-inhibition: The ‘collection’ and presentation of the motivating factors may enhance 
prosocial decisions during offences that warrant forgiveness but they may have the 
opposite effect during severe offences that are well-deserving of punishment. Often, 
online, users are more uninhibited (Stritzke et al., 2004) compared to their offline 
personality. One could argue that because of this online disposition, higher severity 
offences emphasised in the interface may support unjustifiably severe punishments.  It 
is therefore proposed that the forgiveness facilitation takes place only in the event of 
positive forgiveness decisions, while users can rely on ‘traditional’ reputation 
mechanisms during negative forgiveness decisions.  
The offender’s privacy: In presenting the relevant constituent factors to the victim of 
the offence, it could be argued that the offender’s privacy is compromised. It is 
therefore recommended that users are first trained on the purpose of the tools and also 
given the choice to turn off the forgiveness component if desired. 
Objective ratings: The severity and utility ratings for each offence and collaboration 
are provided by the overall community. Therefore, the ratings used by the model to 
make its inference are objective and representative of the collective opinion. To that 
end, one study showed weak correlations between subjective and objective judgments 
(Fincham et al., 2005) while another study demonstrated that participants who were not 
emotionally invested in the offence exhibited more consistent judgments of forgiveness 
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(Boon and Sulsky, 1997)18. In arguing for personalization rather than objectivity, we 
choose objectivity as we believe it is important to promote a collective view rather than 
to allow for individuals’ possibly skewed judgments. While we believe that objective 
assessments of this kind are important, users’ autonomy should be respected. In this 
sense, the interface will output the ten constituent factors so that users’ decisions can be 
informed both by their own judgment but also by the more objective FIS inference. 
Computational formulas: The computation of the ten constituent formulas might be 
appropriate for this demonstrative example, but more sophisticated formulas can apply 
depending on the context. For instance, the victim’s beneficial history with the offender 
can be seen in light of the utility and frequency of benefits, but it is also possible to 
measure utility in terms of relative utility. An offender of medium utility may be 
considered a good partner in a community of overall low beneficial transactions.   
Fuzzy rules: Although the fuzzy rules created are tailored around the theory of 
forgiveness, real world implementations may need to evaluate the forgiveness 
mechanism to determine whether the inference is accurate. This can be done through a 
series of questionnaires correlating users’ judgments to the ones generated by the 
system. Undertaking this task requires large number of users to accommodate all the 
possible combinations of the different constituents. Boon and Sulsky (1997) who 
conducted such a study discuss these difficulties which in their work resulted in the 
examination of only three constituents at the same time.  
Validation of intervention: Finally, for the purposes of this thesis, it is important to 
know whether the forgiveness intervention offers the benefits hypothesised in Chapter 
5. Will online users follow the forgiveness recommendation? Will this form of 
 
18 This study investigated judgments of forgiveness in romantic relationships. Participants who were not 
involved in a relationship at the time of the study were significantly more consistent in their judgments 
than those who were in a relationship (Boon and Sulsky, 1997). A system such as proposed here may 
offer a more objective view, similar to the view of an unattached observer. 
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facilitation alleviate anger resulting from a disrupted interaction and restore the victim’s 
trust in the offender? The next Chapter begins to answer these questions.
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Chapter 7  
Using a forgiveness intervention 
to restore trust 
7.1 Introduction 
In the previous Chapter a method was developed for promoting forgiveness in CMC. 
This Chapter contrasts this new approach against two existing systems in an empirical 
experiment. The aim is to examine whether a victim’s decrease in trust towards an 
unintentional/occasional offender can be repaired by the forgiveness intervention. The 
following three systems are compared: (1) a reputation system, (2) a reputation system 
with a built-in apology forum that may display the offender’s apology to the victim 
(similar to the e-Bay approach) and (3) a reputation system with a built-in apology 
forum that also includes the forgiveness intervention (as developed in Chapter 6).  
Section 7.2 elaborates on the experiment objectives and several hypotheses are drawn 
for each of the three systems. Section 7.3 outlines the trust game: participants were 
always assigned to the role of a betrayed first mover, whose trust move was not 
reciprocated. We go on to detail the procedures of the experiment and also define the 
variables that were used to measure repair, mainly the victim’s trust, forgiveness and 
negative emotions towards the offender.  Section 7.6 presents the results of the study. It 
is shown that systems (2) and (3), endorsing apology and supporting forgiveness, allow 
victims to recover their trust after online offences. An apology from the offender 
restores the victim’s trust in a future interaction; however it does not alleviate the trust 
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breakdown directly after the offence. Conversely, the forgiveness intervention restores 
the victim’s trust directly after the offence and in a subsequent interaction. Following a 
summary in Section 7.7, the implications of the results are detailed in Section 7.8.  
7.2 Research objectives and hypotheses  
The aim of this study is to compare the online forgiveness intervention to two existing 
systems in order to discover whether it can repair a breakdown of trust in a one-off, 
anonymous interaction. The following three systems are contrasted: 
(1) A reputation system that demonstrates the unintentional and occasional offender’s 
previous good standing with other members. This kind of system allows the victim 
of a trust breakdown to review the offender’s current action and the severity, utility 
and frequency of previous actions; therefore, the cognitive aspects of forgiveness 
are communicated.  
(2) An apology channel that displays the offender’s apology. The apology channel 
implemented in this study is a scaled down application of the eBay “mutual 
feedback withdrawal” feature. Firstly, the apology is sent from the offender to the 
victim before the victim assigns a reputation score to the offender. Secondly, the 
apology is offered inside the online forum rather than by other possible means e.g. 
telephone, email exchanges. An apology forum integrated inside a reputation 
system additionally conveys the offender’s low intent, willingness to repair and 
apology. This approach displays all the possible, cognitive and affective, factors 
that may motivate forgiveness. 
(3) A forgiveness decision maker integrated into the previously mentioned apology 
forum which on the one hand displays all the possible factors of forgiveness, but 
also communicates an objective positive forgiveness judgement by the system itself. 
Specifically, in implementing this third approach, we draw from the work outlined 
in the previous two Chapters which argues for proactively promoting forgiveness in 
social systems. In this view, the system should collect the forgiveness constituents 
(e.g. apology, previous history; see Chapter 6) relevant to each member and use 
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them to compute a measure of trustworthiness. In the case of an infrequent and 
unintentional offender with high computed trustworthiness, the system will 
intervene and present the victim with a compilation of the forgiveness motivating 
factors depicting the offender’s trustworthiness. This intervention is pre-emptive to 
the victim’s assignment of a reputation rating. In this instance, forgiveness is also 
endorsed by the control system19. 
Exline et al. (2003) warn not to equate forgiveness with the reinstatement of trust. 
However, in one-off interactions a victim has no prior experience with the offender, 
such as previous offences which may stand in the way of trust restoration. Thus, in the 
context of this study, a victim’s forgiveness for an offender is also expected to restore 
his/her trust in the offender. Repair is defined as an increase in both forgiveness and 
trust.    
As noted above, a reputation system can only support the cognitive aspects that promote 
forgiveness, such as the severity, utility and frequency of previous actions. However, 
forgiveness is also encouraged by affective factors. For example, an apology encourages 
forgiveness by evoking the victim’s empathy for the offender (McCullough et al., 1997; 
McCullough et al., 1998). An apology can also decrease the attributions (e.g. offender’s 
intent) made by the victim (Weiner et al., 1991). Given that the offender’s apology 
(emotional forgiveness) as well as his previous history (cognitive forgiveness) is 
communicated in both the apology and forgiveness conditions, these two treatments are 
expected to result in higher rates of repair when contrasted to the reputation condition.  
On this basis, we formulate three hypotheses; one concerns forgiveness (H1) and the 
other two trust (H2 and H3). 
 
19 Tan and Thoen (2000) make a distinction between party trust and trust in the system, which they call 
control trust. If users follow the forgiveness intervention it will be because of control trust in the 
intervention system. 
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H1: Participants of the apology and forgiveness conditions will report increased 
forgiveness towards the offender as compared to participants in the reputation 
condition. 
Trust is indirectly measured by reputation and cooperation. In online auctioning, users 
generally trust those whose reputations are high (e.g. Lucking-Reiley et al., 2000). This 
finding is inversed and applied to the case of trust restoration. If the victim’s trust in the 
offender is repaired, this should manifest in higher reputation scores. In regards to 
cooperation, it has been shown that members whose trust in others is high are more 
likely to cooperate with them in the future (Bos et al., 2002; Nguyen and Canny, 2007).  
H2: Participants of the apology and forgiveness conditions will give the offender a 
higher reputation score directly after the offence and also in a future interaction as 
compared to participants in the reputation condition. 
H3: Participants of the apology and forgiveness conditions will choose to 
cooperate with the offender in a future interaction as compared to participants in 
the reputation condition. 
Victims’ attributions have been shown to change after an apology expressed by the 
offender (Weiner et al., 1991), as well as after a forgiveness intervention (Fincham et 
al., 2005). Because of this, we do not formulate hypotheses for the differences between 
the apology and forgiveness condition. An exploratory approach is taken instead. 
Nonetheless, given that the objective forgiveness intervention confirms the offender’s 
apology and high reputation status, this treatment is expected to best facilitate the 
process of repair.  
Finally, when forgiveness occurs, the victim’s negative motivations towards the 
offender are reduced (McCullough, 2001). Thus, overall, fewer negative motivations, as 
encouraged by forgiveness, should also influence the negative emotions (e.g. anger and 
irritation; Witvliet et al., 2002) a victim feels for the offender.  
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H4: Participants’ reports on negative emotions should be predicted by forgiveness 
reports such that higher rates of forgiveness are positively correlated with lower 
negative emotions. 
7.3 Methods  
7.3.1 Trust game 
The payoffs of the trust game20 are adapted from Hopfensitz and Reuben (2005). The 
first mover begins with 150 points, 50 points more than the second mover. If the first 
mover chooses to transfer his surplus of 50 points to the second mover, the points are 
multiplied by 6 and become 300. The second mover has the option to confirm the first 
mover’s trust by sharing the fair half of the gains (cooperate), or to keep the full amount 
(defect).  Figure 7.1 displays the players’ moves and the possible payoffs.  
 
Figure 7.1: Trust game payoffs for the forgiveness study 
 
20 Visit Chapter 1 for an overview on the trust game paradigm that is used in this work. 
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As stated above, the aim of this research is to contrast the forgiveness intervention to 
two other systems (reputation and apology) to determine which system is most effective 
for resolving and alleviating a trust breakdown (defection in the trust game). The 
offender (trustee) is a member with an impeccable historical track, who breached the 
norm (defected in the game) as a result of an error, experiencing and expressing regret 
thereafter. In exploring this particular scenario, it is important to retain control over the 
offender’s profile across the three treatments. Thus, trustees are simulated in this study 
and participants are always assigned to the trustor’s role.  
7.3.2 Participants  
Sixty-three students of a UK university were recruited by email invitations promising 
monetary reward for participation in this study. Proficiency in English was a 
requirement for attendance. Participants were undergraduate students of a science and 
technology discipline. They were between the ages of 18 and 24; the average age was 
21. All participants were experienced web users. Forty-one participants used reputation 
systems regularly, twelve participants had not previously used a reputation system and 
nine participants chose not to disclose their prior usage of reputation systems.   
7.3.3 Design and procedure  
Participants arrived in three groups of twenty-one, upon which they were led to a quiet 
room and seated by a computer. The room was set up in such a way that none of the 
participants faced one another nor could they see each others’ screens. The trust game 
was played using a web-based application. The instructions of the game as given to 
participants can be found in Appendix D. 
For believability purposes, participants thought they were randomly assigned to either 
first movers (trustor) or second movers (trustee). However, participants were always 
first movers and hence required to decide between trusting the second mover by giving 
an initial endowment of 50 points or to withdraw from the risk by keeping the 50 points 
and ending the game. The second mover was always simulated in the application, each 
round with a new non-gender indicative pseudonym. Participants were instructed that in 
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each round they were playing with a new remote player from the University of Geneva. 
To avoid end-game effects (i.e. decreased trust in the final rounds of the game), usually 
observed in these kinds of games (e.g. Bos et al., 2002), participants were told they 
would randomly play up to 10 rounds of the game. After each round, an onscreen 
notification informed them whether they would proceed to the next round. In the 
experiment, the rounds played were set to six rounds in total.  
The trust game application included a “starred” reputation system; one star signalling 
the lowest reputation score obtainable and five stars signalling the highest. This 
approach is similar to the Amazon auctioning reputation system where the stars 
summarise the mean of reputation scores received in previous transactions (Resnick et 
al., 2000). Although second movers’ reputation scores in each round were simulated and 
held constant across participants, participants were instructed that reputation scores 
were calculated on the basis of other players’ ratings and were constantly updated. 
Whenever participants made the initial trust move, the same reputation system was 
made available to them for rating the second mover.  
In the first four rounds of the game participants played with a different simulated second 
mover. To make the second movers believable, each one displayed a different reputation 
score ranging from two, the lowest, to five, the highest; the second mover of round one 
had no reputation score displayed since he had not been previously rated. During the 
first four rounds, if trusted, the second movers always reciprocated the initial trust move 
by returning the fair amount.  
In round 5, the second mover for the first time betrayed the participant’s trust by 
returning nothing. At this stage, participants received one of three treatments: 
reputation, apology or forgiveness (see Section 7.2). At the end of round 5, participants 
were asked to assign a reputation score to the second mover. Immediately after, they 
filled out a questionnaire measuring forgiveness and negative emotions towards the 
offender. At the beginning of round 6, participants were informed they were randomly 
assigned to the same player again, i.e. to the offender of round 5. The reputation score 
given to the offender in round 5 by the participant, was averaged into the second 
mover’s displayed reputation in round 6. If trusted with the initial 50 points, the second 
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mover repaired the trust breakdown by returning the fair half of the gains. At the end of 
round 6, those participants who had made the initial trust move were asked to assign a 
reputation score to the second mover. All participants once more responded to the 
emotion questionnaire as given in round 5.  
The game ended after round 6. Participants received their earnings calculated from the 
points earned, one point equalling 0.5 pence, with an average of £7.50 per participant. 
They also filled out a questionnaire reporting their opinion about the purpose of the 
experiment. Table 7.1 summarises the six rounds of the game. To investigate treatment 
effects on forgiveness and trust restoration, we will discuss measures from the offence 
(round 5) and the subsequent interaction (round 6).  
Round Second move Second mover’s reputation Measures collected 
1 Cooperate none  
2 Cooperate 2 out of 5  
3 Cooperate 5 out of 5  
4 Cooperate 3 out of 5  
5 Defect 5 out of 5  
? Reputation score (Rating of second 
mover) 
? Forgiveness (Self-reports) 
? Emotions (Self-reports) 
6 Cooperate 
Reputation score given in 
round 5 averaged into 
score displayed in round 6
? Willingness to trust (Choice)  
? Reputation score (Rating of second 
mover) 
? Emotions (Self-reports) 
Table 7.1: Round by round summary of the trust game 
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7.4 Independent variables 
Following the defection of round 5, sixty participants21 received one of the following 
three treatments: 
? Reputation (N=20) — in round 5, a reputation score of 5 stars demonstrated the 
offender’s good standing in previous interactions with other players.  
? Apology (N=20) — this treatment was identical to the reputation treatment. In 
addition, a written apology from the simulated offender was displayed. This apology 
communicated the offender’s regret, responsibility over the event and willingness to 
repair, similar to what has been done in other related research (Wiener et al., 1991). 
The apology text read: “Hey [first mover ID]. I am sorry for transferring nothing 
back. I accidentally clicked on zero absentmindedly - realised it when it was too late. 
Sorry! I promise I will be more careful next time.” The implementation of this 
approach is in line with the eBay “mutual feedback withdrawal” feature.  
? Forgiveness (N=20) — the forgiveness treatment was identical to the apology 
treatment. However, a simulated forgiveness decision maker was also included and 
explicitly reminded the victim of all the factors comprising the offender’s positive 
standing. The forgiveness text output read: “Before going forward, have you 
considered the following? [Second mover ID] has a 5 star rating which means that 
other members have rated his/her contributions as being fair. The system records 
detect that this is the 1st time [Second mover ID] has given 0 back to another player. 
[Second mover ID] sent you an explanatory message which is an optional feature.” 
This approach was adapted from Chapter 6. In designing the output of this 
forgiveness mechanism, only those aspects that were believable within the game 
were chosen. The simulated output of the decision maker emphasised the offender’s 
 
21 Three participants did not make the initial trust move and are not included in the analysis. 
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(1) low severity and frequency of previous actions, (2) utility and frequency of 
previous actions, (3) apology and (4) low intent.  
Figure 7.2 displays the onscreen location of the three mechanisms as presented to 
participants. 
 
Figure 7.2: Location of independent variables (from left to right): reputation, apology and forgiveness 
7.5 Dependent variables 
Four measures were collected: 
? Cooperation — in the round following the defection (round 6) participants had the 
choice to trust the offender with the initial 50 or to keep the points and withdraw 
from the interaction. Cooperation was assigned a “1” if participants chose to trust 
and “0” if they didn’t.   
? Reputation score — directly after the offence (round 5) and after the subsequent 
interaction (round 6) participants rated the offender with a reputation score ranging 
from 1 (low) to 9 (high). If participants withheld the 50 points in round 6, we 
assumed that their judgment, and thus reputation score stayed constant and used the 
value from round 5 in the analysis. 
? Forgiveness — to our knowledge there was no forgiveness measure available for 
one-off interactions such as those concerned in this research. Therefore, forgiveness 
was measured with an adapted version of the twelve-item questionnaire, 
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“transgression-related interpersonal motivations inventory” (TRIM). TRIM was 
originally designed to evaluate forgiveness in interpersonal relationships 
(McCullough et al., 1998)22. The first five questions measure revenge towards the 
offender and the remaining seven questions measure avoidance. Higher scores of 
revenge and avoidance indicate lower levels of forgiveness. The questions were 
extended to reflect the tone of one-off interactions (see Appendix D). For example, 
the question ‘I keep as much distance between us as possible’ was reformulated to ‘if 
I were to play with him/her again, I would keep as much distance between us as 
possible’. Each item was rated on a scale of 1 (strongly disagree) to 5 (strongly 
agree).  
? Negative emotions — following round 5 and also round 6, participants were asked 
to report their emotions towards the second mover. As done in previous studies 
measuring emotions (e.g. Hopfensitz and Reuben, 2005), the real purpose of the 
investigation was concealed by presenting eight different emotions, namely: anger, 
joy, shame, guilt, surprise, disappointment, irritation and amusement. The intensity 
of emotions was reported on a 5-point scale anchored at 1 (low) and 5 (high). In a 
large scale study aiming to reveal the semantic space of emotion, Fontaine et al. 
(2007) found four dimensions related to emotion: valence, potency, arousal and 
unpredictability. As compared to the negative emotion of disappointment, anger and 
irritation were reported to have similar meaning in each of the four dimensions. This 
finding was robust across three cultures. Because of this, anger and irritation were 
summed up into one score, forming two emotion variables for round 5 and round 6.  
 
22 This measure has shown internal consistency reliability, moderate test-retest reliability and moderate 
correlations with a single item of forgiveness. This was the case across two different groups of 
participants: those who had recently experienced an offence and those who had experienced an offence in 
the past (McCullough et al. 1998). 
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7.6 Results 
7.6.1 Validation of forgiveness measure 
The first stage of the analysis focused on the reliability of the forgiveness measure, as 
manipulated to reflect one-off interactions. A principle component analysis of the 
modified twelve-point forgiveness questionnaire showed two factors with Eigenvalues 
greater than 1.0, presumably one for revenge and one for avoidance. An examination of 
the communalities table (Varimax rotation) suggested that four items be omitted as they 
loaded on both factors (>0.4). The remaining items all met the threshold criteria of 0.4 
on one of the two factors. The final eight-point questionnaire consisted of four questions 
measuring revenge and four questions measuring avoidance (see Appendix D). 
7.6.2 Forgiveness restores the victim’s trust and alleviates negative 
emotions (H1-H4) 
A multivariate analysis was performed with condition as a factor (reputation, apology 
and forgiveness) on the following measures: reputation score after round 5, reputation 
score after round 6, cooperation and forgiveness. Table 7.2 summarises the results.  
The main effect of condition (reputation, apology and forgiveness) was significant (F 
(54, 110) = 2.69; p<0.01). There was a main effect of condition on cooperation (F (2, 
57) = 8.14; p<0.001), reputation score after round 5 (F (2, 57) = 5.26, p<0.01) and 
reputation score after round 6 (F (2, 57) = 7.17; p<0.01). The main effect of condition 
on forgiveness was non-significant. Post-hoc tests using the Tukey criterion contrasted 
the three conditions. Next, we report results concerning the expected outcomes related 
to forgiveness and the restoration of trust (H1-H3 as outlined in Section 7.2).  
After round 5, participants completed a measure of forgiveness. The Tukey post-hoc test 
revealed that participants in the apology condition did not report significantly more 
forgiveness than those in the reputation condition. By contrast, the forgiveness measure 
was significant in the forgiveness condition (p<0.05) as compared to the reputation 
condition. Therefore, hypothesis 1 was only partly confirmed. Apology encouraged 
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forgiveness but only in the presence of the objective judgment as implemented in the 
forgiveness condition.  
 Condition N=20 Mean SD
Cooperation Reputation 0.70 0.47
  Apology 1.00 0.00
  Forgiveness 1.00 0.00
Forgiveness Reputation 25.65 7.47
  Apology 23.10 7.39
  Forgiveness 20.85 7.05
Reputation score after round 5 Reputation 1.90 1.68
  Apology 2.95 2.08
  Forgiveness 3.90 2.04
Reputation score after round 6 Reputation 4.20 3.20
  Apology 6.70 2.20
  Forgiveness 6.85 1.84
Table 7.2: Results from the forgiveness study 
After the offender’s defection in round 5, participants in the apology condition gave 
reputation scores to the offender that were not significantly higher than the scores given 
by participants in the reputation condition. However, the trend was in the predicted 
direction (p<0.1). In contrast, participants in the forgiveness condition assigned higher 
reputation scores to the offender as compared to participants in the reputation condition 
(p<0.05). In round 6, once the offender had shared the fair half of the gains, participants 
of the apology (p<0.01) and forgiveness (p<0.01) treatments assigned significantly 
higher reputation scores to the offender as compared to participants of the reputation 
condition. Therefore, hypothesis 2 was confirmed for the forgiveness condition, but 
only partly supported in the apology condition: participants in the apology condition did 
not assign higher reputation scores immediately after the offence (round 5) but only 
after the offender’s cooperation in round 6. In round 6, participants in the apology 
(p<0.001) and forgiveness conditions (p<0.001) made the initial trust move by 
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transferring the 50 points more frequently than participants in the reputation condition. 
This result corroborated hypothesis 3.  
The post-hoc analysis contrasting the apology against the forgiveness condition revealed 
no differences across the three measures. Figure 7.3 displays the post-hoc comparisons 
for the measures of cooperation, reputation and forgiveness. 
 
Figure 7.3: Mean ratings displayed for cooperation, reputation and forgiveness 
Hypothesis 4 expected that victims who report more forgiveness for the offender will 
also report reduced negative emotions towards him/her. To investigate this, two linear 
regressions were performed. If the model of forgiveness, positing the reduction of 
negative motivations and presumably the reduction of negative emotions, fits the data of 
this study, higher negative emotions after round 5 and 6 should be predicted by higher 
self-reported forgiveness scores (which indicate higher revenge and avoidance). In the 
first regression, the negative emotion measure as collected after round 5 was the 
dependent variable and forgiveness reported after round 5 was the independent variable. 
The regression model was significant (F(1, 58) = 23.56; p<0.001). In the second 
regression, the negative emotion measure after round 6 was the dependent variable and 
forgiveness reported after round 5 was the independent variable. Once again, the 
regression model was significant (F(1, 58) = 35.59; p<0.001). These results were in 
support of hypothesis 4; table 7.3 presents the regression results. 
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 Negative emotions after round 5 Negative emotions after round 6 
 Coeff. SE p Coeff. SE p 
(Constant) 1.428 .887 .113 -.655 .669 .332 
Forgiveness .177 .036 0.001 .164 .027 0.001 
Table 7.3: Forgiveness regression results 
Finally, the post-experiment questionnaire revealed that all participants were naïve to 
the purposes of this study. 
7.7 Summary 
This experiment compared whether a forgiveness intervention is more effective in 
repairing a trust breakdown than a reputation system and a system that enables the 
communication of an apology. Repair after an offence was defined as an increase in 
forgiveness as well as in trust. A controlled experiment based on the trust game was 
conducted. Participants were placed in the role of the victim. The offender was 
simulated to perform an unintentional offence while having demonstrated benevolence 
in previous interactions. Following the offence, sixty participants received one of three 
treatments: a reputation system, an apology channel or a forgiveness intervention.  
The reputation system was one-dimensional and supported the cognitive aspects of 
forgiveness such the offender’s history. The apology system embedded a 
communication channel within the reputation system. This channel displayed the 
unintentional and occasional offender’s apology, therefore supporting both cognitive 
and affective aspects of forgiveness. The forgiveness intervention was an extension of 
the apology approach as it also included a simulated intelligent forgiveness decision 
maker. The decision maker presented the victim with a computed assessment of the 
offender’s trustworthiness as judged by the system.  Table 7.4 summarises the three 
hypotheses initially formulated in Section 7.2 for the apology and forgiveness 
conditions as well as the results shown. 
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   Measures used 
Apology 
treatment 
Forgiveness 
treatment 
Forgiveness    
H1 
Participants in the apology and forgiveness condition 
will report increased forgiveness towards the offender as 
compared to participants in the reputation condition. 
Self-report 
after round 5
Not 
confirmed 
Confirmed 
Trust     
H2 
Participants in the apology and forgiveness condition 
will give the offender a higher reputation score directly 
after the offence and also in a future interaction as 
compared to participants in the reputation condition. 
Reputation  
score after 
round 5 and 
round 6  
Partly 
confirmed 
Confirmed 
H3 
Participants in the apology and forgiveness condition 
will choose to cooperate with the offender in a future 
interaction as compared to participants in the reputation 
condition. 
Trust move 
in round 6 
Confirmed Confirmed 
Table 7.4: Summary of hypotheses H1-H3 contrasting the reputation condition to  
the apology and forgiveness conditions 
Participants, who received the apology treatment as compared to the reputation 
treatment, did not report significantly higher forgiveness scores immediately after the 
offence. Likewise, they did not give the offender higher reputation ratings than those 
who viewed the reputation score only. However, when given a second chance to interact 
with the offender, participants who had received the apology in the previous round, 
chose more often to cooperate with the offender than those who had simply viewed 
his/her good reputation score. Additionally, when the offender repaired the breakdown 
by sharing the fair half of the gains, participants in the apology treatment assigned to 
him/her higher reputation ratings than those who were in the reputation treatment.   
In the forgiveness treatment, directly after the offence, participants reported more 
forgiveness for the offender and also rated the offender’s reputation more highly as 
compared to those in the reputation treatment. In round 6, the results were parallel to the 
results found in the apology treatment: participants in the forgiveness treatment 
cooperated more often with the initial trust move and also assigned higher reputation 
scores to the offender than participants in the reputation treatment.  
The post-hoc comparisons between apology and forgiveness conditions, showed no 
differences for the measures of cooperation, trust and forgiveness.  The substantive 
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differences observed between these two conditions were revealed only when using the 
reputation condition as a reference category.  
Finally, confirming hypothesis 4, increased anger and irritation reported by the victim 
for the offender was correlated with increased un-forgiveness. This was true both after 
the offence and also after the offender’s corrective move in round 6. 
7.8 Discussion  
7.8.1 A reputation system deters repair 
In previous analysis of an eBay panel of users, it was found that buyers, who viewed a 
seller’s negative reputation rating, in the absence of other information, withheld giving a 
positive reputation rating even though their transaction with the seller had been carried 
out successfully (Khopkar et al., 2005). Therefore, when viewing the seller’s previous 
negative reputation rating, buyers made negative inferences about the seller’s intentions. 
For example, whereas a delay of a promised product is usually blamed on slow postal 
services, a low rating seems to suggest that the seller is responsible. The present 
findings extend Khopkar et al’s conclusions by revealing a similar phenomenon 
regarding the impact of reputation feedback on the victim’s (as opposed to a new 
partner’s) judgment. Participants, who had viewed the offender’s reputation score only, 
demonstrated lower trusting attitudes towards the offender compared to those who also 
received the two reparative treatments (apology and forgiveness). The offender’s 
displayed reputation score before the offence was the highest possible, thus signalling 
the offender’s high trustworthiness. However, an unblemished reputation was 
insufficient to convey the unintentional nature of the offender’s present action. Lack of 
information about the offender’s intention appears to have led to negative attributions: 
though the offender was unintentional and previously benevolent, the victim was more 
likely to perceive the offender’s actions as being intentional, thus leading him/her to rate 
the interaction with lower reputation feedback. Due to this initial negative impression, 
the victim’s trust levels (as measured by the reputation variable) remained low even 
though the offender acted in good will during a new transaction.  
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Some participants in the reputation treatment also chose to withdraw from round 6, 
although the monetary risk attached to this trust move was only 25 pence. At a 
collective level, we found that participants’ negative emotions as reported for the 
offender after round 5 were correlated with un-forgiveness, i.e. revenge and avoidance. 
Hence, it appears plausible that alongside the negative attributions initially working to 
reduce trust, increased negative emotions towards the offender escalated the victim’s 
responses to actions of revenge and retaliation (as evident by the low risk move to 
withdraw). Given that the offender had been rated only 4 times before the defection, this 
interpretation should be taken with some caution. The reputation system was sufficient 
for motivating 60 out of 63 first movers to make the initial trust move. Nonetheless, 
when trust breaks down, a reputation score acquired over more rounds may yield 
different results. Even so, our findings taken together confirm that a victim’s trust in an 
unintentional offender cannot be restored with a reputation system that operates in 
isolation. 
7.8.2 An online apology delays repair  
Indeed, other emotional mechanisms work to motivate the victim’s forgiveness, for 
instance the offender’s apology. Therefore, we contrasted the reputation system to a 
system that also displayed the offender’s apology to the victim. We anticipated that the 
latter would elicit higher degrees of forgiveness and an increase in trust. Our results 
only partly confirmed this prediction. After viewing the offender’s apology, participants 
did not immediately report increased forgiveness. Similarly, their trust in the offender 
was not restored, as was evident by the low reputation feedback they gave. However, 
when provided with the opportunity to interact once again with the offender, his/her 
prior apology restored victims’ trust. Participants always choose the initial trust move. 
Additionally, the offender’s apology combined with his/her reparative move, led 
participants to choose higher reputation scores, as compared to participants who had not 
viewed the apology. Given the apparent restoration of trust in round 6, we postulate that 
participants also forgave the offender; retrospectively, the forgiveness measure should 
have been also included after round 6.  
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There are several possibilities as to why the offender’s apology did not repair the 
offence immediately after it occurred. Usually, the impact of apology on forgiveness is 
investigated in pre-existing relationships between the victim and the offender (e.g. 
romantic relationships: Boon and Sulsky, 1997; McCullough et al., 1997; McCullough 
et al., 1998). In those cases, prior knowledge about the offender’s motivations, intent 
and benevolence may be sufficient to motivate the victim to forgive the offender at the 
onset. It is possible that one-off interactions taking place between strangers are 
generally not forgiven unless the offender proves his/her intent with an action. This 
point maintains what Exline and her colleagues (2003) argue: forgiveness does not 
always equate to an immediate restoration of trust as it is sometimes postulated (e.g. 
Axelrod, 1984).  
Another plausible explanation lies in the inherent design of online systems which 
sometimes impose an articulated form of communication (Parkinson, in press). In face-
to-face interactions, offenders, who have regretted their actions, will often experience 
embarrassment, guilt and shame. As such, verbal apologies can contain involuntary non-
verbal expressions (e.g. blush, shrunken posture; Keltner and Buswell, 1997) that taken 
together confirm or disprove the offender’s sincerity. In online communication, our 
results summon up a different possibility. In the absence of non-verbal signals that 
confirm the genuineness of an apology, words may be regarded as contrived and of 
strategic nature. Therefore, though compared to reputation feedback an apology 
contains overt information about the offender’s intention words may still remain an 
untrustworthy cue until they are confirmed by actions. 
The above finding suggests that eBay’s “mutual feedback withdrawal” can be effective 
given that it prompts both parties to sustain the interaction; the offender is able to 
explain, and whenever possible to correct, the offensive action, a combination of events 
that successfully restores the victim’s trust. However, the “mutual feedback withdrawal” 
approach operates retrospectively to the breakdown and as such it presents two 
important limitations. Firstly, it does not shield the victim from the initial perception of 
being deceived. Because of this, the victim may experience increased anger towards the 
offender. This study showed that the victim’s reported emotions of anger and irritation 
were correlated with un-forgiveness. Importantly, victims’ low levels of forgiveness 
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after round 5 kept negative emotions at high levels after round 6 even though the 
offender had cooperated. Thus, systems whose design does not enable forgiveness 
immediately, expose the victimised member to negative emotions that may also obstruct 
the prosocial outcomes of forgiveness e.g. willingness to cooperate and to resolve the 
breakdown. Secondly, a retrospective reparative system does not protect the offender 
from the unjust low rating, a form of punishment that is sufficient to drive the offender 
to abandon the online community (Khopkar et al., 2005).  
7.8.3 A forgiveness intervention facilitates repair 
 To address this problem, a third treatment was investigated in which an online 
forgiveness intervention was made by the system. In contrast to the findings from the 
apology treatment, those in the forgiveness treatment reported more forgiveness 
immediately and also demonstrated higher trusting attitudes both after the offence in 
round 5 and after the subsequent interaction in round 6. We believe that the feedback 
provided by the intelligent “forgiveness” component, worked to alleviate participants’ 
negative attributions towards the offender. As a consequence, the victim became more 
forgiving and trusting directly after the offence.  
This third set of results, at a first stage, invites designers of social systems to consider 
how to support forgiveness implicitly. For example, a reputation system should be 
designed to emphasise a member’s benevolence to others as well as previous offences. 
At a second stage, as reputation systems evolve, eventually an explicit implementation 
of the “forgiveness” component might become feasible. eBay has recently added a 
“Detailed Seller Ratings“ feature in which buyers can be rated on five different 
dimensions such as their communication ability or timeliness in shipping. A 
“forgiveness” system component might intervene when a buyer is about to give a low 
rating to a seller who has been previously rated highly on that measure. Similarly, if the 
offender’s trustworthiness is judged as high, the system may recommend that a 
reasonable grace period be granted: when submitting negative feedback against the 
offender during this time window, members can be advised to delay their submission. 
However, as with reputation systems, this approach opens up possibilities for abuse and 
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inevitably social system designers would have to consider the possible dangers of 
misuse. 
7.9 Limitations23 
We note a possible concern with the procedure of this experiment. Participants played 
the game in the presence of others co-located in the room, a format that may have 
introduced further psychological processes. For example, norms consistent to one’s 
social identity (Postmes et al., 2001) may have been evoked, thus motivating 
participants to work more collaboratively. To control for this possibility, steps were 
taken to physically separate participants from each other, while during the experiment 
silence was maintained. We also believe that participants’ high level of expertise with 
web applications and reputation systems limits this possible confound i.e. previous 
experience ensured that participants were engaged in the interaction rather than focusing 
on the presence of other participants. 
Also, trust was indirectly measured by participants’ willingness to further interact with 
the offender and the reputation score assigned to the offender. These choices reflect 
aspects that are particularly pertinent to the design of e-commerce systems, a point to be 
considered when generalising these findings to other kinds of one-off interactions. 
Future extensions of this work focusing on other online environments may choose to 
measure different facets of trust. For instance, when researching trust during advice 
uptake it is essential to experimentally manipulate the trustee’s credibility. 
Finally, in Chapter 5, it was argued that retrospective reparative approaches such as the 
eBay “mutual feedback withdrawal” are inadequate for addressing a breakdown in trust. 
The approach developed in this thesis was in favour of a pre-emptive reparative 
 
23   This discussion is limited to the design of this particular experiment. Limitations regarding the trust 
game are discussed in Chapter 8. 
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intervention. This issue of time however was not directly investigated in the experiment 
reported. The focus was set instead on the design of the feedback system, i.e. reputation, 
apology, forgiveness. Therefore, the results of this experiment reveal the benefits as 
well as the shortcomings of a written apology, which is an important property of the 
“mutual feedback withdrawal” feature. 
7.10 Conclusion 
In conclusion, Chapter 5 argued that deviant behaviour in computer-mediated 
communication is not always an act of intentionality. An offence can be accidental and 
performed by a member who has been benevolent in previous interactions. In this 
experiment, we found that a reputation system does not alleviate such online offences. 
An apology from the offender does not repair the trust breakdown directly after the 
offence. However, if the offender is given the opportunity to then repair the action, the 
victim’s trust can be restored. Finally, an intelligent forgiveness intervention, as 
outlined in Chapter 6, can relate to the victim an objective positive judgment about the 
offender’s trustworthiness. This method restores the victim’s trust directly after the 
offence and in future interactions, independent of a reparative act by the offender.
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Chapter 8  
Conclusions 
8.1 Research overview 
The internet affords many opportunities for one-off and anonymous interactions. 
Anonymity, in particular, shields online members from self-presentational concerns, a 
process that enables interpersonal bonds to develop at much faster rates (Joinson, 2001; 
Ben Ze’ev, 2004; Walther et al., 2001). The same liberating qualities that sometimes 
encourage positive interpersonal communication (e.g. anonymity; Joinson, 2001; 
Postmes et al., 2001) can be detrimental in escalating a trust breakdown. Certain 
qualities of the online channel when put in concert can present a trusted party with 
implicit motives to pursue his/her self-interest. At the same time, due to the one-off and 
anonymous nature of the interaction the trusting party’s threshold of trust in the 
offender is low, a state that may hinder resolution. CMC theories as well as trust 
research which both approach this topic, do not consider the significance of emotions 
when trust breaks down. In doing so, they overlook important possibilities for reversing 
and resolving an offence. To address this shortcoming, this thesis approached the 
problem of trust breakdowns from a novel emotional standpoint.  
Firstly, it was argued that a collection of factors taken together can influence a 
benevolent member to perform an offensive action. In particular, anonymous online 
users are more likely to violate another’s trust when the interaction is one-off (Walther 
et al., 1993), a group norm is not available (Postmes et al., 2001) and the action directly 
benefits the user (Bos et al., 2002). Further, this is more likely to occur in settings, 
whose design lowers self-awareness (Kiesler et al., 1984): lower self-awareness inhibits 
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the retrieval of norms and standards (Duval and Silvia, 2002). Currently, CMC theories 
concur on the vulnerability fostered in this particular scenario. However, so far, 
researchers dedicated to understanding anti-normative behaviour have not proposed 
solutions that will encourage the offender to retrospectively acknowledge and repair the 
breakdown. Instead, when trust breaks down, the victim is often empowered with 
punitive mechanisms, issued to signal as well as to punish the offender e.g. reputation 
systems.  
Evidence from the field of psychology indicates that self-conscious emotions work at a 
motivational level by urging the offender to repair the breakdown as well as to revise 
his/her future actions (Ketelaar and Au, 2003; Lewis, 2003; Hopfensitz and Reuben, 
2005; Apsler, 1975). The scenario of online vulnerability was extended in this work by 
proposing that lower self-awareness online can weaken self-conscious emotions, thus 
impeding on the offender’s motivation to repair his/her actions. The approach taken was 
to design methods for increasing self-awareness and in consequence to reintroduce self-
conscious emotions during online norm transgressions. At an operational level, this 
reactive emotional approach signals an infrequent offender early on, without 
introducing a severe penalty. By way of emotions, this process aspires to assist the 
offender in internalising the violated norm.  
Secondly, it was argued that reputation systems which have been chiefly used to 
maintain trust in one-off interactions have not been necessarily designed to repair trust. 
When reviewing the many aspects that motivate a victim to forgive an offender, 
reputation systems were found to only capture the cognitive aspects that promote 
forgiveness such as the offender’s previous ability or performance. The affective aspects 
giving rise to forgiveness, e.g. apology, are not explicitly built into these existing 
systems.  
In a latest effort to revise their reputation system to facilitate repair, eBay introduced the 
“mutual feedback withdrawal” feature. Initiated by either the victim or the offender, this 
feature allows users to resolve the issue and to retrospectively retract the negative 
feedback given. However, by taking this approach, the two parties are not shielded from 
the initial dismay resulting from the offence. While the victim will wrongfully believe 
146
Chapter 8 •  Conclusions                          
 
 
s/he has been deceived, the offender may also experience anger due to the unjust low 
rating. These initial negative impressions may render an uncooperative environment that 
hinders resolution. Furthermore, anonymous, one-off interactions allow members to 
gain a limited view of others’ trustworthiness, thus increasing the perceived risk of the 
interaction. Because of this, when it comes to trust breaking down, the offender’s 
written apology as given through the “mutual feedback withdrawal” feature may be 
perceived by the victim as insincere and contrived.  
The above reasons suggest the need to design systems that proactively facilitate the 
repair of trust breakdowns. To address this requirement, an intelligent forgiveness 
intervention was developed in Chapter 6; if the offender is judged by the system as 
benevolent, the system intervenes by presenting the victim with reasons in favour of 
forgiveness. The aim of this is to change the victim’s attributions and to alleviate his/her 
anger towards the offender, a process intended to re-establish the flow of 
communication.  
At a conceptual level, this work was inspired by the lifecycle of an offence, as it evolves 
in face-to-face communication. The offender’s experienced self-conscious emotions 
motivate him/her to extend gestures of repair. Expressed self-conscious emotions, given 
off by the offender, are perceived by the victim and function to resolve the breakdown.  
Emotional mechanisms that elicit self-conscious emotions were developed in the first 
part of the thesis for motivating the offender to repair his/her action. Emotional 
mechanisms that facilitate the victim’s forgiveness were developed in the second part of 
the thesis for motivating the victim to re-trust the offender and to accept gestures of 
repair. These two perspectives aim to facilitate the emotion lifecycle that usually takes 
place between the sender (offender) and the receiver (victim).  
8.1.1 Self-conscious emotions experiment 
The experiment presented in Chapter 4 aimed to demonstrate that low self-awareness 
online hinders the experience of self-conscious emotions. To investigate this hypothesis, 
a control condition was introduced and compared to three other conditions that were 
designed in Chapter 3 with the aim to increase self-awareness. The high self-awareness 
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conditions were an avatar that represented its user, an emotional avatar that expressed 
shame and embarrassment upon its user’s offence and an evaluative text mechanism that 
brought into question its user’s offensive actions. 
The results showed that self-awareness manipulated with the evaluative text mechanism 
when compared to the control treatment, increased self-conscious emotions, thus 
motivating offenders to apologise as well as to revise their future behaviour. Although 
the avatar treatment increased self-awareness, it did not activate self-conscious 
emotions; participants had the opportunity to avoid the emotional experience as this 
manipulation did not force them to conduct any further appraisals e.g. such as locus 
attributions. It is equally possible that the self-representations instantiated by the avatar 
came in conflict to those self-representations instantiated by the offence. The emotional 
avatar condition, did not increase self-awareness as originally anticipated, thus it was 
not further analysed. It is believed that the autonomous emotional expression of the 
avatar introduced new processes which disengaged users from their online 
representation and thus reduced self-awareness.  
8.1.2 Forgiveness experiment 
The experiment presented in Chapter 7 aimed to demonstrate that the forgiveness 
intervention proposed and developed in this thesis, repairs the victim’s damaged trust 
towards an unintentional and otherwise benevolent offender. To investigate this, two 
approaches that are currently in operation online were contrasted to the novel 
forgiveness intervention. The three treatments compared were (1) a reputation system, 
(2) a reputation system with an apology channel and (3) a reputation system that 
included an apology channel as well as a forgiveness intervention made by the system.  
The results showed that the apology and forgiveness treatments repaired trust when 
contrasted to the reputation system. An apology from the offender restored the victim’s 
trust but only when the offender was able to verify the apology with an action. This 
result suggests that the low trust threshold fostered in one-off interactions equips the 
victim with little faith in the offender’s honesty. Whereas in face-to-face interactions, 
the offender’s accompanying non-verbal expressions verify his/her sincerity, in online 
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interactions, actions of repair may be the equivalent gesture of sincerity. Most 
importantly, it was shown that the forgiveness intervention restored the victim’s trust in 
the offender and enabled forgiveness immediately after the offence. Therefore, victims 
sufficiently trusted the “control” mechanism (Tan and Thoen, 2002) which presumably 
lowered their attributions and was shown to reduce their negative responses, e.g. anger, 
towards the offender. As expected, when compared to the apology and forgiveness 
treatments, the offender’s unblemished reputation score alone was not sufficient to 
convey his/her low intent when offending and willingness to repair; to the contrary, 
when given a second chance to interact with the offender, participants appeared to 
retaliate by withholding the initial, low risk, trust move. 
8.2 Contributions  
8.2.1 Understanding the causes of negative behaviour 
Where humans are involved, emotions are likely to guide their choices and decisions. 
HCI researchers have recently recognised the importance of emotions by designing 
social and affective experiences, as well as creating new methodologies to evaluate 
these experiences (e.g. Boehner et al., 2007; Sundstrom et al., 2007; Mandryk et al., 
2007). For more than a decade, the field of human-machine interaction (HMI) has 
sought for ways to sense and recognise human emotions as well as to express emotions 
through artificial agents (e.g. Affective Computing lab at MIT, European Network of 
Excellence on Emotions and Human-Machine Interaction; Picard, 1997). Prominent 
CMC theories such as SIDE and the hyperpersonal model do not directly address the 
role of emotion when investigating negative or positive communication outcomes. The 
current research extended these previous perspectives by showing that a lack of self-
conscious emotions can lead to the perpetuation of offensive behaviour. 
8.2.2 Practical mechanisms for regulating behaviour  
The previous theoretical contribution was also substantiated by providing a practical 
solution for reversing negative behaviour. This text-based mechanism makes the 
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offender aware of his/her actions; it activates self-conscious emotions and in turn 
motivates repair. The evaluative text mechanism does not compromise users’ anonymity 
or impinge on their privacy. Thus, such a minimalist approach poses few design 
requirements or ethical concerns for integration in social systems while it offers 
moderators an easy strategy for signalling users who are not recurrent offenders but 
have yet violated the community’s regulations. Nevertheless, detection algorithms for 
anti-normative activities may have to be employed for the successful integration of this 
approach.   
8.2.3 Self-perception and avatars 
Two contributions were made to the field of avatar research. The majority of research 
on avatars has focused on how an avatar’s visual realism and behavioural realism can 
impact on the perception of the viewer (e.g. Garau et al., 2003; Nowak and Rauh, 2005). 
Nonetheless, an avatar’s appearance as well as its behaviour can alter its owner’s self-
perception. To that end, it was shown that personalised avatars, created to accurately 
represent their users’ appearance, increased private self-awareness. Moreover, avatar 
designers often consider building autonomous expressive behaviours (Vilhjalmsson and 
Cassell, 1998), linked to particular actions that may express the user’s communicative 
intention. The results shown in this work seem to suggest that in some cases 
autonomous expressivity may disengage the user from his/her online representation, 
forcing the user to perceive the avatar as an external agent rather than an online 
embodiment. 
8.2.4 Extending the field of online trust to include the repair of trust  
Trust researchers focus on sustaining trust in online environments (e.g. Riegelsberger et 
al., 2005a; Egger, 2003) whereas they rarely discuss the working mechanisms needed to 
operate when trust breaks down. The current research contributed to this neglected topic 
by positioning forgiveness within the wider field of online trust. The main argument 
made is that offences can be unintentional and performed by valuable members of the 
community.   
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8.2.5 Designing for reparation 
In implementing a reputation system without the operation of a reparative channel, it 
was found that the victim’s trust in an unintentional and/or infrequent offender is not re-
established. In real world systems, the process of remediation is shifted to the third party 
control mechanism; in the case of online auctioning, eBay or Amazon would intervene. 
Interventions of this kind can contribute to mounting maintenance costs. By placing the 
burden of the dispute resolution on the interactants, these costs can be diminished. In 
addition, this approach can re-establish trust between the two members by alleviating 
the negative emotions ensuing from the dispute. To that end, it was found that an 
apology channel, available to the offender, is a suitable solution for repairing a 
breakdown in trust. However, in the presence of the offender’s written apology, the 
victim’s trust was re-established only when words were confirmed with a measurable 
action of repair. Hence, whenever possible, online systems should additionally provide 
the offender with visible outlets that function to reverse the offensive action. 
Furthermore, it was shown that a forgiveness intervention allows the victim to re-trust 
the offender immediately after the offence. Such an intervention circumvents the above 
constraints of written apologies by working as an intermediary mechanism that 
promotes forgiveness and in consequence increases the victim’s trust in the offending 
party. This solution becomes increasingly relevant when measurable actions of repair 
are not feasible: an offender in an emotional support forum may accidentally disclose 
another party’s trusted information, a kind of offence that cannot be easily reversed with 
a counter action.   
8.2.6 Emotion perception during online conflicts 
Generally, the articulated nature of emotion, as communicated online, is considered to 
nurture close interpersonal bonds (Joinson, 2001; Parkinson, in press; Ben Ze’ev, 2004).  
However, users’ attitudes and perceptions of their online partners have not been 
considered during the presence of conflict. In this work, participants were placed in the 
role of the victim while the offender was simulated to express low intent and guilt over 
the offence. In face-to-face communication offenders who disclose their guilt are more 
likely to be forgiven (Hareli and Eisikovits, 2006). Here, in the context of an online trust 
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breakdown, the victim’s trust in the offender was not immediately restored. The 
offender’s apology may have been perceived as strategically contrived, a perception 
alleviated only with an action of repair. This result extends current theoretical views on 
CMC by suggesting that the same lean characteristics of the online channel that lead to 
hyperpersonal communication, may hinder resolution and discourage forgiveness during 
situations of conflict. 
8.3 Benefits and limitations of the trust game 
To understand the causes of anti-normative behaviour, researchers construct 
circumstances that encourage participants to transgress a given norm. As Beer et al. 
(2003) argue “variation in the kinds of social behaviour that self-conscious emotions 
inhibit—faux pas, inappropriate disclosures, violations of character, immoral acts—are 
unlikely to occur in the laboratory and are fairly difficult to capture with observational 
methods”. Because of these methodological difficulties, abstract paradigms are often 
selected which are less ecologically valid but nonetheless place users in the role of the 
offender or the victim. One of the main criticisms on early deindividuation experiments 
was the inappropriate paradigm (e.g. shock administration) that was used to encourage 
anti-normative acts (Postmes and Spears, 1998). Conversely, paradigms originating 
from behavioural economics, such as the trust game, are acknowledged in a wide range 
of disciplines as an appropriate platform for researching anti-normative behaviour (e.g. 
CMC: Riegelsberger et al., 2003; experimental economics: Hopfensitz and Reuben, 
2005; Emotion research: Ketelaar and Au, 2003). For computer-mediated 
communication, as argued in the Section 1.3.2, the trust game as opposed to a prisoner’s 
dilemma game can capture the dynamics of an online interaction.  
However, even though the asynchronous moves of the trust game as well as the 
vulnerability it provokes provide an appropriate platform for CMC research, there is yet 
a methodological decision relating to the contextualisation of the game. In the present 
research, the trust game was used in its pure form; therefore, the risks were not context-
specific but rather monetary in both experiments. This design choice aimed to 
generalise the results of these studies to more than one kind of online interaction. The 
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first experiment was task-focussed and communication was limited to model conditions 
of low self-awareness. In the second experiment, a one-off encounter was used to model 
an interaction of perceived high risk. For demonstrative purposes, figure 8.1 illustrates 
how each experiment can apply to a number of online interactions.  
 
Figure 8.1: Modelling of low self-awareness and low perceived risk with the trust game 
Nonetheless, this design choice results in several limitations that must be 
acknowledged. The trust game does not allow the researcher to incorporate the ability of 
the trusted party which is certainly relevant in most online transactions (Riegelsberger et 
al., 2003). Therefore, similar to previous studies (e.g. Keser, 2003) this experiment 
modelled cognitive trust by frequency and severity/utility of previous actions. 
Moreover, victims’ loss of trust was manipulated by introducing a monetary loss. There 
are two points of concern with this type of risk modelling. Firstly, Riegelsberger et al. 
(2003) have voiced concerns about experimentally manipulating loss: though 
participants lost money as a consequence of the trust violation, this loss was a promised 
gain (compensation for participation) that was not in their possession previously. 
Secondly, a trust violation in real life may involve financial loss but also other 
emotional penalties imposed by the social nature of the interaction (Riegelsberger et al., 
2003). Because of these reasons, participants’ engagement in the lab may have been 
lower than the equivalent real world offence involving a significant personal loss.  
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This latter point was especially evident during the execution of the first experiment. The 
game instructions were provided verbally. When the experimenter left the room, 
participants were given a printed sheet of the instructions to consult at any time. Even 
though these steps were designed to reaffirm the purpose and format of the game, 
several participants requested a repetition of the verbal instructions. Jensen et al. (2000) 
discussed a similar experience with the prisoner’s dilemma game; they found that a high 
number of participants misinterpreted the structure and payoffs of the game. To remedy 
this, a training section was added before the start of the second experiment. Participants 
were hypothetically placed both in the first or second mover role. Questions regarding 
the payoffs were asked, with multiple choice answers. In the second experiment, the 
instructions were given onscreen as opposed to verbally and participants’ opinion of the 
experiment was elicited via a post-questionnaire. The post-questionnaire responses 
revealed no evidence of misinterpretation. Thus, in our experience, CMC experiments 
using the trust game (in its pure form) should provide a training session before the 
experiment. If the trust game generalises to several online interactions, hypothetical 
vignettes can also make the game more accessible; for example, vignettes of several 
online domains can map the game’s payoffs to the equivalent real world loss. 
Moving beyond this issue of contextualisation, the trust game additionally presented a 
robust experimental platform. Experiments using the prisoner’s dilemma game have 
treated trust as a collective measure represented by the group’s payoffs. Similarly, most 
naturalistic studies on reputation systems have been confined to an analysis of 
behavioural patterns while users’ motivations are usually a topic of speculation 
(Resnick et al., 2006). The asynchronous nature of the trust game allowed us to reveal 
the individual’s motivations and behaviour as opposed to capturing a collective view. 
The trust game’s asynchronous nature provided the additional benefit of controlling the 
timing of the offence, thus allowing us to administer the measures (e.g. self-awareness, 
self-conscious emotions, forgiveness, and reputation) at fixed time slots across all 
conditions.  
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8.4 Future work 
Future work that follows from this thesis can be divided into two main themes, self-
perception and behaviour with avatars and the communication of emotion in computer-
mediated communication.  
8.4.1 Self-perception and behaviour with avatars 
Does self-awareness increase because of the onscreen viewing or due to the 
customisation task? 
The present work demonstrated that a user’s self-awareness increases when his/her 
appearance is reflected in an avatar. In the experiment described in Chapter 3, 
participants created an avatar and immediately after they reported their state of self-
awareness. In the experiment reported in Chapter 4, participants created an avatar and 
played one round of the trust game with another participant before reporting their state 
of self-awareness. In this second experiment, self-awareness was found heightened even 
though the avatar creation was separated by time. To understand the circumstances in 
which self-awareness is increased, a more systematic approach should be taken to 
distinguish whether the customisation process increases self-awareness or the process of 
viewing one’s avatar onscreen.  
The role of context on self-presentation and self-awareness 
The avatar creation task used in this work was context independent. However, the 
creation of an avatar is always intended for display in a particular online environment. 
If one surveys a wide range of online environments, it becomes evident that every 
domain encourages or discourages certain self-presentational strategies. In online 
dating, Hancock et al. (2007) have shown that males tend to report being slightly taller 
and females tend to report being slightly slimmer than in actual fact. This minor 
exaggeration in self-presentation results from users’ desire to appear honest while at the 
same time impressing potential partners with a more positive image (Ellison et al., 
2006). In blogging, users frequently identify themselves by displaying their first name, 
contact information, age or location (Huffaker and Calvert, 2005; Herring et al., 2004). 
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This accuracy in self-presentation is not surprising given that Blogs are often visited by 
friends and family. Because of this, Huffaker and Calvert (2005) have proposed 
blogging as an extension of a user’s real life. Conversely, in online gaming, male users 
sometimes adapt a female identity to gain attention and assistance from other players 
(Bruckman, 1993). Furthermore, Riegelsberger et al. (2006) found that gamers preferred 
profiles that allowed them to infer other players’ gaming style and gaming personality. 
Therefore, in this setting, users present themselves by signalling their gaming qualities 
(e.g. competitive, aggressive) while identity can be also used to strategically manipulate 
other players’ behaviour. These examples suggest that users negotiate different aspects 
of self, largely dependent on their communication goals. However, so far, there has 
been no experimental effort to determine whether these observations extend to the 
customisation of avatars.  
In a recent experiment we conducted, users created an avatar either for blogging, dating 
or gaming. The first aim of this was to reveal how users present themselves through an 
avatar for each of these three contrasting settings. The second objective was to discover 
in which setting avatars were perceived as self-representative, and in consequence 
which of the three environments elicited higher self-awareness. It is certainly possible 
that some settings lead users to create avatars that are perceived as self-representative, 
thus increasing self-awareness. Other settings may encourage users to take on different 
personas, and thus presumably decrease self-awareness. In an attempt to extend the 
applicability of the results reported as part of this thesis we are investigating whether 
self-awareness may increase or decrease as a consequence of the possibly self-
representative or non-representative avatars chosen for the three different domains.  
Self-awareness impacts on behaviour 
Researchers interested in perception tend to investigate the impact of an avatar’s 
appearance on the viewer’s perception (Garau et al., 2003; Nowak and Rauh, 2005); 
participants are commonly requested to report on expected interpersonal outcomes after 
viewing a hypothetical communicator’s avatar (e.g. Nowak and Rauh, 2005; Nowak and 
Rauh, in press). This experimental work rarely measures the viewer’s behaviour and 
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when doing so, it often fails to systematically investigate the processes that led to the 
observed behaviour (e.g. Bailenson et al., 2006; Yee et al., 2007).  
In computer-mediated interactions, Joinson (2001) showed that users who experienced 
heightened private self-awareness also disclosed more information about themselves. 
By diverting attention internally, high private self-awareness facilitates reflection on 
emotional states (Scheier, 1976), norms and standards (Duval and Silvia, 2002), all of 
which may be ultimately expressed during online discussions. In this work, it was 
shown that the appearance of an avatar can heighten or lower one’s state of self-
awareness. The choice of displaying an avatar over a photo is now becoming a common 
online feature. Thus, it is important to understand if heightened self-focus due to an 
avatar also affects its owner’s behaviour. 
To propose even more specific hypotheses, when an avatar’s self-representative 
appearance increases self-awareness, attention may be focused on those self-aspects that 
are accentuated by the avatar’s appearance. This may impact accordingly on the user’s 
behaviour. Yee and Bailenson (2007), for instance, found that participants represented 
by attractive avatars were more willing to approach members of the opposite gender as 
compared to participants represented by less attractive avatars. Though participants 
were assigned to a pre-selected attractive or non-attractive avatar, it is possible that they 
identified with their representation. Thus, participants’ focused attention on the attribute 
of attractiveness may have manifested in more flirtatious behaviours. Regrettably, this 
previous work did not consider the relevance of self-awareness.  
8.4.2 Online communication 
The impact of the communication channel on judgments of blame 
Although the wider field of human-computer interaction has acknowledged the 
importance of emotions during human-machine interactions (e.g. web site interactions; 
agent interactions), the role of emotions in mediated communication is rarely discussed. 
This is possibly due to an inadequate understanding on how emotions are affected by 
the qualities of the online channel. In a recent attempt to bridge this gap, Parkinson (in 
press) delineated two aspects of emotion: “pre-reflective” emotion and “articulated” 
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emotion. The first involves spontaneous emotion expression developed early in age 
while the latter involves the expression of emotion which is often bound to social 
scripts. For instance, while anger may be immediately perceived in one’s expression 
(pre-reflective), words can be aligned to rules of propriety (articulated). Parkinson 
extended this view of emotion to CMC. He argues that online, emotions are mainly 
articulated.  
The expressive nature of CMC is generally considered to lead to swift and close 
interpersonal bonds (Joinson, 2001; Walther et al., 2001). The present results cast a 
negative view on articulated emotion: during a situation of conflict, a member’s written 
admission of guilt and responsibility was not taken at face-value and deterred the 
immediate re-instatement of communication. Trust was re-established only when the 
offending member confirmed the apology with a measurable action of repair. In future 
work, we plan to investigate the impact of the communication task, e.g. cooperative vs. 
competitive, on the perception of expressed emotion. 
Forgiveness interventions at a collective level 
The work presented in this thesis was restricted to dyadic online interactions. 
Nonetheless, apologies can also be given by an offender to a collective body of users.  
For example, Joinson and Dietz-Uhler (2002) discussed the community’s reaction 
following the admission and apology of a member who had participated under a 
fabricated and thus deceptive identity. His apology stimulated an emotional dialogue, 
with many members arguing what norms should exist within their community; some 
forgave the offender because of his previous benevolence, while others felt personally 
betrayed and condemned his actions.  
Collective apologies can contribute to an awareness and agreement on social norms. 
Public admission can also irreparably damage the core trust that has developed within 
the community over time. It has been suggested that collective offences are perceived as 
extremely severe compared to dyadic offences (Tyler et al., 1997). In discouraging or 
encouraging collective apologies, online moderators should sufficiently understand the 
benefits and drawbacks of apologies on the community’s trust. Future work will focus 
on understanding apologies at this collective level. 
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Positioning forgiveness within trust frameworks 
In this work, we distinguished between the cognitive and emotional aspects that 
promote forgiveness. We argued and showed that cognitive aspects motivating 
forgiveness, e.g. as made evident via high quality reputation feedback, were not 
sufficient to restore the victim’s violated trust. This two-faceted distinction was used to 
illustrate how effectively forgiveness was supported in the three systems under 
investigation. However, explicit measures for these two dimensions were not included. 
At the same time, our scope was limited to investigating a particular theoretical view 
that posits how forgiveness impacts on the victim’s levels of trust and emotions. We did 
not consider the impact of forgiveness on the full spectrum of the trustee's perceived 
trust dimensions as delineated in trust models. An enquiry revealing which particular 
facets of trust (e.g. credibility vs. predictability; cognitive vs. affective) are damaged 
during an unintentional trust breakdown may suggest further avenues for designing 
reparative systems. For example, the dimensions of trust damaged the most may suggest 
some forgiveness constituents as more appropriate for trust-repair than others.  
Real world implementation of the intelligent forgiveness intervention 
In reputation systems, malignant members can accrue high reputation scores by selling 
many low cost items aiming to be trusted with a high cost purchase. Similarly, upon 
discovering the workings of the forgiveness intervention, fraudulent users may 
repeatedly deceive others by offering insincere and strategic apologies; for instance, 
goods that were purposefully sent damaged can be blamed on postal services. Future 
work can extend the intelligent forgiveness intervention by safeguarding users against 
this type of abuse. At present, the intelligent decision maker is built to detect a member 
who has repeatedly performed a particular kind of offence. If the offender is frequent, 
the intelligent system does not intervene in favour of forgiveness. In the future, a 
measure of comparison can be built which identifies a malevolent offender with more 
accuracy by comparing his/her offences to the frequency and distribution of all 
members’ offences. Further, certain online settings may encourage trust violations 
whose damage is practical. For example, in e-learning a student member may not 
deliver his/her project contribution. In e-commerce, a seller may post damaged goods. 
Future work can extend the intelligent decision maker to detect whether a seller’s 
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previous offences were repaired by actions as opposed to alleviated by an apology only. 
This approach can be used to identify offenders whose strategy is to manipulate their 
victims’ judgments with seemingly sincere apologies. 
8.5 Final remark 
The work described in this thesis aimed to introduce emotional mechanisms for 
resolving offences in CMC. This work has led to a series of publications in the field of 
HCI, as well as computer science. It has contributed to several deliverables and 
workshop presentations in the context of the European Network of Excellence 
“Humaine”. It has also informed the field of online trust and HCI by contributing to the 
research agenda of the CHI workshop “Reinventing trust, collaboration and compliance 
in social systems” and the CHI special interest group “Trust 2.0 - Advancing the trust 
debate”.  
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Appendix A — Self-awareness manipulation check 
experiment 
A1. State private self-awareness  
Please choose a multiple choice answer spontaneously without reflecting about the 
answer. 
Millions of computers are (given, donated, administered) to poor children around the 
world. 
After spreading fertiliser liberally over the flower bed, (I, she, we) watered the 
flowers. 
Showing up for (work, class, meetings) is always a challenge. 
Although (their, my, our) personal library consists of only a few books, some of them 
are classics. 
Bach is one of the most (talented, overrated, acknowledged) musicians. 
The weather was (marvellous, terrible, unpredictable). 
This university is at (close, short, no) distance from central London.  
Please don’t do this to (me, her, us), it is just not fair. 
Dell computers were found to be (satisfactory, flawed, efficient) in a recent survey. 
At first it didn’t seem to make any difference but by later that night the noise from the 
party was entirely too loud to allow (us, her, me) to sleep. 
Yahoo Avatars are (exciting, boring, meaningless). 
The most convenient travel is by (train, plane, foot). 
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(Help, Fall, The food) is coming any time. 
When tired, one should (sleep, work, rest). 
An extended (holiday, visit, leave) to the Greek islands is long overdue! 
It isn’t easy to get lost in this town, but somehow (I, we, they) managed it. 
(Milk, tea, coffee) tastes good. 
The (notorious, villainous, naive) suspect was arrested for murder. 
Survival without (food, water, oxygen) is impossible. 
A2. Reported similarity 
Rate the similarity of your avatar to your own appearance 
1(low)      2      3      4      5      6      7      8      9      10(high) 
A3. Trait private self-awareness   
Please choose an answer for each statement: 
I am always trying to figure myself out 
1(low)      2      3      4      5      6      7      8      9      10(high) 
Generally, I am not very aware of myself 
1(low)      2      3      4      5      6      7      8      9      10(high) 
I reflect about myself a lot 
1(low)      2      3      4      5      6      7      8      9      10(high) 
I am often the subject of my own fantasies 
1(low)      2      3      4      5      6      7      8      9      10(high) 
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I never scrutinize myself 
1(low)      2      3      4      5      6      7      8      9      10(high) 
I am generally attentive to my inner feelings 
1(low)      2      3      4      5      6      7      8      9      10(high) 
I am constantly examining my motives 
1(low)      2      3      4      5      6      7      8      9      10(high) 
 
I sometimes have the feeling that I am off somewhere watching myself 
1(low)      2      3      4      5      6      7      8      9      10(high) 
I am alert to changes in my mood 
1(low)      2      3      4      5      6      7      8      9      10(high) 
I am aware of the way my mind works when I work through a problem 
1(low)      2      3      4      5      6      7      8      9      10(high) 
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Appendix B — Self-conscious emotions experiment 
B1. Instructions 
“In this game there are two players. One of you will start off with 150 decision points 
and the other with 100 decision points. The player who has 150 decision points makes 
the first move (first mover). The first mover can transfer 50 decision points to the 
other player (second mover) or keep the 50 decision points and cash in. If the first 
mover cashes in, this round of the game ends. If the first mover transfers 50 decision 
points to the second mover, the 50 points are automatically multiplied by 6 so that the 
decision points the second mover receives are 300. The second mover now has to 
decide whether to transfer part of the 300 decision points to the first mover. In this 
game the second mover can transfer increments of 25 decision points starting from 0 
to 300. Once the second mover makes this move, the round of the game ends.  
You will be randomly assigned to first or second mover but once your role is decided 
you are assigned to it permanently for all the rounds you play. Depending on a 
random draw, you may play 1 to 3 rounds of the game. You will know whether you 
proceed to the next round at the end of each round. You will be playing with a 
different player in each round. Finally, your participation stipend will equal to 
whatever you earned during the game. One decision point equals to one pence.” 
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Appendix C — Fuzzy rules used by the fuzzy model 
This Appendix includes the XML rule sets used by the fuzzy model. 
C1. Judgement of offence motivation (intent, frequency, 
severity) 
<fis > 
<inputs>3</inputs> 
<rule output="0.67"> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0"> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.33"> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.33"> 
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<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
<rule output="1"> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.33"> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.67"> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.67"> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
</fis> 
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C2. Actions of repair motivation (apology, reparative action) 
<fis> 
<inputs>2</inputs> 
<rule output="0.5"> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.5"> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="1"> 
<condition tag="high" /> 
<condition tag=" high" /> 
</rule> 
<rule output="0"> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
</fis> 
C3. Beneficial historical interactions motivation (utility, 
frequency) 
<fis> 
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<inputs>2</inputs> 
<rule output="0.5"> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.5"> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="1"> 
<condition tag="high" /> 
<condition tag=" high" /> 
</rule> 
<rule output="0"> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
</fis> 
C4. Empathy motivation (visible acknowledgment, prior 
familiarity, similarity) 
<fis> 
<inputs>3</inputs> 
<rule output="0.67"> 
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<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0"> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.33"> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.33"> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
<rule output="1"> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.33"> 
<condition tag="low" /> 
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<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.67"> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.67"> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
</fis> 
C5. Final forgiveness decision 
<fis> 
<inputs>4</inputs> 
<rule output="0"> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.25"> 
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<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.25"> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.5"> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.25"> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.5"> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="low" /> 
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<condition tag="high" /> 
</rule> 
<rule output="0.5"> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.75"> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.25"> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.5"> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.5"> 
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<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.75"> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.5"> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="low" /> 
</rule> 
<rule output="0.75"> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="low" /> 
<condition tag="high" /> 
</rule> 
<rule output="0.75"> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="high" /> 
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<condition tag="low" /> 
</rule> 
<rule output="1"> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="high" /> 
<condition tag="high" /> 
</rule> 
</fis> 
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Appendix D — Forgiveness experiment 
D1. Instructions 
You will be playing an online game. Before starting the game, you are asked to 
carefully read through the next few screens to understand the rules and regulations of 
the game. In this game there are two players who each begin with a designated 
number of points.  One player will start off with 150 points and the other with 100 
points. There are two moves in the game listed below: 
THE FIRST MOVE: The player who has 150 points (first mover) has the option to 
transfer 50 points to the other player (second mover) or to keep the full amount of 150 
points and cash in. If the first mover decides not to transfer the 50 points, the round of 
the game is complete. Both players leave the game with the amount they started: the 
first mover leaves the game with 150 points and the second mover leaves with 100 
points. 
THE SECOND MOVE: If the first mover transfers 50 points to the second mover, this 
amount is automatically multiplied by 6 so that the points the second mover receives 
are 300.The second mover now has his initial 100 points plus 300 points thanks to the 
first mover’s transfer. The second mover has the choice to transfer either 0 (nothing) 
or 150 (half) points back to the first mover. This amount will be added to the 100 
points that are left in the first mover’s wallet. 
What to expect during the game: 
1. You will be randomly selected to be either first or second mover. Once your 
role is decided you are assigned to it for the rest of the game.  
2. You may randomly play up to 10 rounds of the game. You will know whether 
you proceed to the next round at the end of each round. 
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3. You will be randomly assigned to play with a new person in every round. 
Although this happens rarely, you may happen to play with the same player 
twice. 
4. The points in the game are real money. The exchange rate is 50p for 100 
points. You will receive this money at the end of the experiment at the 
discretion of the facilitator. Other participants of the game will not be 
informed on the amount you made while playing the game. 
5. After each round you may get some emotion questions to answer. These will 
be given to you at random rounds. 
6. You will be notified onscreen when the game ends. 
D2. Original transgression-related interpersonal motivations 
inventory questionnaire (TRIM)  
I will make him/her pay (revenge) 
I wish that something bad would happen to him/her (revenge)  
I want him/her to get what he/she deserves (revenge) 
I'm going to get even (revenge) 
I want to see him/her hurt and miserable (revenge) 
I keep as much distance between us as possible (avoidance) 
I live as if as if he/she doesn't exist, isn't around (avoidance) 
I don't trust him/her (avoidance) 
I find it difficult to act warmly toward him/her (avoidance) 
I avoid him/her (avoidance) 
I cut off the relationship (avoidance) 
I withdraw from him/her (avoidance) 
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D3. Modified TRIM questionnaire for one-off online 
interactions 
If I get the opportunity in the game, I'll make him/her pay 
I wish that something bad will happen to him/her in the game  
I want him/her to get what he/she deserves in the game  
If I get the opportunity in the game, I'm going to get even 
I would like to see him/her hurt and miserable in the game  
If I were to play with him/her again, I would keep as much distance between us as 
possible  
If I play with her/him again, I will pretend like he/she doesn't exist, isn't around  
I don't trust him/her in the game 
If I play with her/him again, I will find it difficult to act warmly toward him/her 
If I play with her/him again, I will avoid him/her 
If I play with her/him again, I will cut off the relationship  
If I play with her/him again, I will withdraw from him/her  
D4. Final TRIM questionnaire for one-off online interactions 
I wish that something bad will happen to him/her in the game  
I want him/her to get what he/she deserves in the game 
If I get the opportunity in the game, I'm going to get even  
I would like to see him/her hurt and miserable in the game 
If I play with her/him again, I will pretend like he/she doesn't exist, isn't around 
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If I play with her/him again, I will avoid him/her  
If I play with her/him again, I will cut off the relationship 
If I play with her/him again, I will withdraw from him/h
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